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(54) Generation of localized software applications 



(57) Method and processing unit for providing local- 
ized versions of a software application allowing mainte- 
nance of a single code version. Text elements to be pro- 
vided to a user during execution or installation of a soft- 
ware application, e.g > otifications. dialogs and similar, 



may be extracted from the code and translated into a 
plurality of different languages. The translated text ele- 
ments may then be associated with the code and local- 
ized versions of the software application may be gener- 
ated in a mapping process receiving the code and text 
elements in respective languages. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to a method and 
processing unit for providing localized version of a soft- 
ware application having text elements, e.g. for presen- 
tation to a user. 

BACKGROUND OF THE INVENTION 

[0002] With continuously increasing processing capa- 
bilities of computing devices and increased proliferation 
of computers In offices and homes, computers became 
valuable assistants In nearly ail application environ- 
ments. For example, computers are widely used for of- 
fice applications, Imaging or video processing applica- 
tions, oersonal communication aoDllcations. ourchaslno 
or sales applications, Information service applications 
and similar. 

[0003] Data processing devices for any of the above 
or other applications may Include virtually any kind of 
computing devices such as multi-purpose data process- 
ing devices including desktop or personal computers, 
lap top, palm top computing devices, personal digital as- 
sistants (PDA), mobile communication devices such as 
mobile telephones or mobile communicators, etc. 
[0004] Further, a growing number of the above appli- 
cations today involve communication networks linking a 
plurality of data processing devices. The individual data 
processing devices may be at arbitrary locations. Thus, 
a data processing device Involved In providing a service, 
e.g. a server maintaining data which can be accessed 
through a communication network, may be located at a 
first location, while another data processing device ob- 
taining a service, e.g. a client operated by a user for ac- 
cessing and manipulating the data, may be located at a 
second, remote location. 

[0005] A server unit, i.e. a data processing device pro- 
viding a service, may be arranged for access from a plu- 
rality of client units. For example, a server application 
may allow users at any location and from virtually any 
data processing device to access personal data nnain- 
tained ai a server or a network of server units. 
[0006] For example, a user operating a client unit 
could connect to a server unit or network of server units 
using personal identification information, and input com- 
mands to access data maintained at the server unit or 
the network of server units. This may be email, a text 
document, images or any other kind of information. As 
another example, a user could also access a server unit 
In a company wide local area network, and input conv 
mands to access, retrieve or manipulate data of his 
workgroup or similar. The server unit would in turn pro- 
vide desired infomnation for display at the client unit. 
[0007] This exchange of information between client 
unit and server unit will be enabled by a corresponding 
software applbation for access and/or control of data at 
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the server unit, i.e. one of the above outlined exemplary 
applications. A text document could be accessed 
through a text processing application; an email could be 
accessed through an email application, etc. 

5 [0008] To maintain privacy and enable an individual 
control of the application each user will suitably launch 
an instance of a service application at a server unit and 
control execution through the client unit, e.g. by select- 
ing menu options using a mouse and cursor, by entering 

10 commands through a keyboard, etc. 

[0009] The service application at the server unit may 
be run in connection with or constitute at least part of an 
operating system involving elements located at the serv- 
er unit and the client unit. 

IS [0010] In any of the above exemplary cases, informa- 
tion will have to be displayed or presented by other 
means to a user operating the data processing device/ 
client unit. This may include the display of a desktop 
screen with menu information, the presentation of mes- 

20 sage strings or notifications during the execution of an 
application and any other kind of dialogue or information 
allowing the selection and manipulation of data and the 
selection and execution control of the service applica- 
tion. 

25 [0011] As an example, a text processing application 
may involve displaying a frame on a screen including 
command buttons, a region for displaying a text docu- 
ment, a region for displaying status infomnation or any 
other kind of information. Still further, during the execu- 

30 tion of the text processing application, it may be neces- 
sary to inform a user regarding certain states of the data 
processing device, the application or of the accessed 
data. During storing operations of data, a user may be 
e.g. prompted to make a selection of a format for storing 

35 the data, a storage location and/or may be notified re- 
garding a status of a storage device, etc. 
[0012] Information for controlling execution of the ap- 
plication or notification information can be displayed for 
example using image buttons containing text informa- 

40 tion. This text information may provide information on a 
specific function that can be activated when selecting 
the image button. A selection of the image button may 
effected by clicking on the Image button using a mouse 
and cursor device or any other means. 

^5 [0013] In any of the above examples, i.e. whether the 
service application is executed on a stand alone data 
processing device or on a plurality of data processing 
devices, e.g. in a client and server environment, it likely 
is the case that users are located in different language 

50 areas or have different language preferences. 

[0014] Text information to be displayed to a user at a 
client unit should be therefore be provided in a language 
understood or preferred by each individual user. The 
same applies, If an application program is to be offered 

55 in different language areas or should allow different lan- 
guage preferences, selectable by a user e.g. upon in- 
stallation of the application program on a stand alone 
data processing device. 
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[0015] As a straight forward approach to provide dif- 
ferent versions of an application program with menu 
items, interaction information, dialog infomiation and 
control information or similar displayed in different lan- 
guages, different versions of the code of the service ap- 
plication could be provided, with the individual text ele- 
ments in various languages to accommodate users in 
different language areas or with different language pref- 
erences. 

[0016] This approach, however, requires that different 
versions of a code of the application with text elements 
in different languages need to be maintained. After com- 
pilation executable of the application program with text 
elements in different languages and/or with language 
dependent appearance would then be available. While 
this approach may be feasible in connection with smaller 
application programs, maintaining different versions of 
larger applications or applications having a large 
number of components, e.g. an operating system or a 
large service application, may require considerable re- 
sources. Especially, as applications generally are sub- 
ject to constant development with new versions to be 
released to accommodate improvements and/or new 
functionality, a set of localized versions of the code of 
the software application must be generated with each 
modification. For example, if a service application 
should be operable in 20 language environments, 20 
versions of the code must be maintained. 

SUMIS^ARY OF THE INVENTION 

[0017] It Is therefore desirable to provide localized 
versions of software application with improved efficien- 
cy. 

[0018] According to an embodiment of the invention, 
a method for providing localized versions of a software 
application with text elements may comprise: accessing 
a code of the software application associated with a plu- 
rality of text elements in a first language; obtaining trans- 
lations of the text elements in a second language; as- 
sociating the text elements in the second language with 
the code; and effecting provision of a first localized ver- 
sion of the software application for the first language and 
a second localized version of the software application 
for the second language based on the code associated 
with the text elements in the first and second language. 
Accordingly, a single code version associated with the 
text elements in the different languages may be em- 
ployed to provide different localized versions of the soft- 
ware application. This eliminates the need to maintain 
the code in different language dependent versions. 
[0019] Advantageously, the text elements may be 
provided at specified positions within a code file includ- 
ing the code, and the translated text elements in the sec- 
ond language may be merged into the code file at the 
positions of the corresponding text elements in the first 
language. Accordingly, a single version of the code may 
be maintained and directly include the text elements in 
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different languages. 

[0020] Alternatively or further thereto, the text ele- 
ments in the first language may be collected and stored 
in a text element file; and translated text elements in the 

s second language or further languages may be merged 
into the text element file. Accordingly, all text elements 
in a plurality of different languages may be maintained 
in a text element file, further facilitating maintenance of 
a single version of the code of the software application. 

10 [0021 J Still further, each text element in the first lan- 
guage may be linked to a location in the code with a one 
of a plurality of property keys. Thus, an association of a 
text element with a particular location in the code be- 
comes possible, e.g. to provide information for a user at 

'5 the right point in time or location on a screen, etc. 

[0022] Further, the translation text element in the sec- 
ond language may be associated with the property keys 
of the corresponding text elements in the first language. 
Thus, different versions of a text element in different lan- 

^ guages may be linked to a particular location in the code 
using the same property key. 

[0023] The text element in the first language may fur- 
ther be associated with a first language identifier and 
the text elements in the second language may be asso- 
25 elated with a second language identifier. Accordingly, a 
selection of text elements in a particular language e.g. 
based on language identifier and property key becomes 
possible. 

[0024] Still further, the text element file may include 

30 context information comprising at least one of the lan- 
guage identifiers and the property keys. Accordingly, the 
text element file may contain necessary information for 
providing localized versions of the software application. 
[0025] Still further, obtaining localized versions of the 

35 software application may include: obtaining a functional 
code element of the software application including a 
property key for each text element at respectively spec- 
ified locations; generating a first localized property code 
element comprising the text elements in the first lan- 

40 guage and the property keys in association with the text 
elements; generating a second localized property code 
element comprising the text elements in the second lan- 
guage and the property keys in association with the text 
elements; linking the functional code element with the 

45 first localized property code element using a first lan- 
guage identifier; and linking the functional code with the 
second localized property code element using a second 
language kdentifier. Accordingly, a single version of the 
code may be maintained for all languages, whereas the 

so individual text elements in different languages can be 
provided in property code elements linked to the func- 
tional code element through the language identifier and 
the property keys. 

[0026] The linking operation may be performed doing 
55 a runtime execution of the software application. Thus, 
e.g. upon installation or activation of the software appli- 
cation or instance of the software application the local- 
ized version of the software applteation can be generat- 
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ed. 

[0027] The property code elements may be constitut- 
ed by JAVA properties and the property keys may be 
constituted by JAVA properly keys. 
[0028] Providing the localized version of the software 
application for the first language may Involve starting a 
mapping process, the mapping process receiving the 
first language Identifier as an input. Accordingly, the 
generation of the localized versions of the software ap- 
plication may use the code, and text elements as select- 
ed by the language identifier. Since the language iden- 
tifier may be provided as an input upon generating the 
localized version of the software application, maintain* 
ing a single version of the code is facilitated. 
[0029] The mapping process may involve one of a 
compilation and Interpretation of the code. 
[0030] Further, an input file may be generated includ- 

tl Cki IC^UOl Wl %\t Ul . ~ ICKI I^UIU^\« IV*V<I lUllOI O, ' 111^ I tCll I ICO \i% 

the localized version of the software application; - text 
elements in the first and second language; and - prop- 
erty keys associated with the text elements. The input 
file may thus facilitate controlling a mapping process, e. 
g. on a remote data processing device, as the Input file 
includes necessary information for the mapping proc- 
ess. 

[0031] Obtaining translated text elements may in- 
clude extracting relevant information from the text ele- 
ment file and importing the Infomnation into a database; 
and merging the translated text elements back into the 
text element file. Accordingly, the translation process 
may be facilitated by, e.g. automatic, extraction of rele- 
vant information, e.g. text elements and further infomria- 
tion such as language ID and property keys, from the 
text element file for input to a database for facilitating a 
translation operation. 

[0032] Obtaining the translated text elements may al- 
so include use of a web-based tool. Thus, the text ele- 
ments can be translated using external facilities, e.g. 
through a computer network. 

[0033] The text element file may be constituted by an 
XML-file and generating the translation text elements 
may include an XML-editor, e.g. such as XML Spy. Ac- 
cordingly, existing technology and formats may be used 
to generate and maintain the text element file. 
[0034] The text elements may include at least one of: 
- menu Items of a display screen; - text elements of a 
display screen; - a runtime message for a user; - help 
infomnation; - installation information on the application 
program; - language dependent symbols; - language 
dependent formatting information; - language depend- 
ent layout information; and - language dependent code 
sections of the code. Thus, the text elements may in- 
clude all relevant information that is to be presented to 
a user in a preferred language. 

[0035] According to another embodiment a program 
may be provided, having instructions adapted to cause 
data processing means to carry out at least one of the 
above operations. Further, a computer readable medi- 



6 

um may be provided, in which the above program is em- 
bodied. Still further, a computer program product, com- 
prising the computer readable medium may be provid- 
ed. 

5 [0036] Still further, according to another embodiment 
of the invention a data processing unit for providing lo- 
calized versions of a software application with text ele- 
ments may comprise: communication means for ac- 
cessing the code of the software application associated 
with a plurality of text elements in a first language and 
obtaining translations of the text elements in a second 
language; and a processing element for associating the 
text elements in the second language with the code and 
for effecting provision of a first localized version of the 
software application for the first language and a second 
localized version of the software application for the sec- 
ond language based on the code associated with the 
text SiciTiGnts ifi tile first ancj sGccncJ language. 
[0037] Further features of the invention are disclosed 
in further claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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' [0038] 

25 

Fig. 1 shows an arrangement for providing local- 
ized versions of a software application ac- 
cording to an embodiment of the invention; 

^0 Fig. 2 shows operations of a method for providing 

localized versions of a software application 
according to an embodiment of the inven- 
tion; 

35 Fig. 3 shows operations of a method for providing 

localized versions of a software application 
according to an embodiment of the inven- 
tion, particularly outlining use of a text ele- 
ment file; 

40 

Fig. 4 shows operations of a method for providing 
localized versions of software applications 
according to another embodiment of the in- 
vention, particularly outlining maintaining 
the text element file with text elements in dif- 
ferent languages; 

Fig. 5 shows operations of a method for providing 
localized versions of a software application 
50 according to another embodiment of the in- 

vention, partteularly showing use of lan- 
guage Ids and property keys to associate 
text elements with a code; 

55 Fig. 6 shows operations of providing localized ver- 
sions of a software application according to 
another embodiment of the invention, par- 
ticularly Illustrating provision of localized 
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Fig. 8 



versions based on text elements in different 
languages; 

Fig. 7 shows operations of a method for providing 

localized versions of a software application s 
according to an embodiment of the inven- 
tion, particularly outlining providing a func- 
tional code elements and localized property 
code elements including text elements in re- 
spective languages; io 

graphically illustrates elements of an ar- 
rangement for providing localized versions 
of a software application, particularly outlin- 
ing a linking functional code element with 
text elements in different languages using 
language identifiers and property keys; 

shows operations for providing localized 
versions of a software application, particu- 
larly outlining translation operations; and 

Fig, 10 shows elements of a system for providing 
localized versions of a software application 
according to another embodiment of the In- 25 
vention, particularly outlining a network en- 
vironment for providing and using the local- 
ized version. 



Fig. 9 



Fig. 11a 



Fig. 11b 



Fig. 1 2 shows a flowchart of a software localization 
and related text translation method accord- 
ing to one embodiment. 



Fig. 13a 



Fig. 13b 



20 



depicts a flowchart of a software localization 30 
method according to one embodiment. 

shows a block diagram illustrating an em- 
bodiment of an apparatus for localizing soft- 
ware. 35 



40 



depicts a flow chart of a translation method 
according to one embodiment. 

shows a block diagram illustrating an em- 
bodiment of an apparatus for translating el- 
ements of a source language text. 



Fig. 14 depicts a flow chart of a translation method 
according to another embodiment. 

Fig. 1 5 depicts a flow chart of a dictionary database 
updating method according to an embodi- 
ment. 



50 



Fig. 16 depicts a section of a database translation 55 
table for the use in the above mentioned em- 
bodiment for a translation method. 



Fig. 17a 



Fig. 17b 



Fig. 18a 



Fig. 18b 



IS Fig. 19 



Fig. 20 



Fig. 21 



depicts a number of user interaction inter- 
faces according to an embodiment. 

illustrates a schematically flow diagram ac- 
cording to the user interaction shown in Fig. 
17a. 

depicts a number of user interaction inter- 
faces according to another embodiment. 

illustrates a schematically flow diagram ac- 
cording to the user interaction shown in Fig. 
18a. 

depicts an apparatus for translating texts el- 
ements according to another embodiment. 

depicts a sentence based electron^ trans- 
lation dictionary according to another em- 
bodiment. 

depicts a network system to be usedforsoft- 
ware localization according to another em- 
bodiment. 



DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0039] A first embodiment of the invention will be de- 
scribed with respect to Fig. 1 . 

[0040] Fig. 1 illustrates elements of an arrangement 
for providing localized versions of the software applica- 
tion with text elements In different languages according 
to an embodiment of the invention. 
[0041] Fig. 1 illustrates the data processing unit 100 
for providing localized versions of a software application 
having text elements. The processing unit 100 includes 
communication means 102 for accessing a code of the 
software application 1 1 0 associated with a plurality of 
text elements 120 in a first language and for obtaining 
translations of the text elements in a second language, 
e.g. from a translation service 130 Illustrated in Fig. 1 . 
Further, the processing unit 100 Includes a processing 
element 1 01 tor associating the text elements in the sec- 
ond language with the code and for effecting provision 
of a first localized version 141 of the software application 
for the first language and a second localized version 142 
of the software application for the second language 
based on the code 1 1 0 associated with the text elements 
in the first and second language. 
[0042] Accordingly, by associating the code 110, e.g. 
in a known programming language, with the text ele- 
ments 120 in the different languages, the process for 
providing localized versions of the software application 
in the first and second language is greatly simplified. In- 
stead of requiring a verston of the code for each of a 
plurality of languages, and generating localized ver- 
sions based thereon, a single code version associate 
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with the text elements in the different languages can be 
used. Thus, it is not any longer necessary to maintain a 
plurality of versions of the code corresponding to each 
of the languages, it rather Is only necessary to maintain 
a single version of the code linked to the text elements. 
If for example modifications of the software application 
are to be implemented, e.g. for updating or introducing 
functlonalify of the software application, the embodi- 
ment shown in Fig. 1 only requires implementation of 
the modifications in a single version of the code, as op- 
posed a prior art technique were modifications are to be 
Implemented Into each language specific version of the 
code. The code may be a source code or any other se- 
quence of instructions. 

[0043] The code associated with the text elements in 
the different languages may be then mapped into the 
localized versions of the software application, e.g. by 

uSiPig a ionguctyu iutjr»tiriei at> an inpui. 

[0044] For example, a localized version of the soft- 
ware application for the first language may be provided 
by starting a mapping process receiving a first language 
identifier as an input, and a second localized version of 
the software application for the second language may 
be generated by starting the mapping process receiving 
a second language identifier as an input. Both mapping 
processes may be started sequentially or concurrently, 
e.g. automatically, if a new version of the software ap- 
plication based on a modified code is to be generated. 
[0045] I n the present example two languages are con- 
sidered, leading to the two localized versions of the soft- 
ware application 141 and 142, as illustrated by the two 
arrows 151 and 152. However, it is noted that an arbi- 
trary number of languages and thus an arbitrary number 
of localized software applications may be provided us- 
ing the embodiment shown in Fig. 1. 
[0046] The mapping process illustrated by arrows 1 51 
and 162 may be executed at the data processing unit 
100 or by an external data processing device, e.g. in- 
structed by the data processing unit 100 to perfomi the 
mapping operation. The mapping process may involve 
a compilation of a code, e.g. using a known program- 
ming language and compiler. Further, the mapping proc- 
ess may involve an interpretation of the code, e.g. using 
a known language and interpreter. The localized ver- 
sions of the software application 141 and 142 may be 
constituted by code format directly executable on a data 
processing device, or by an intermediate code format 
requiring further transformation operations prior to an 
execution on a data processing device. 
[0047] In particular, if the mapping process is execut- 
ed at an extemal data processing device, an input file 
may be generated and transferred to the external data 
processing device for the mapping process. This Input 
file may include necessary information for performing 
the mapping operation, e.g. compilation or interpretation 
of the code based on the text elements in the respective 
languages. For example the input file may include lan- 
guage identifiers specifying the languages of the local- 
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ized versions, file names of the localized versions of the 
software application, text elements in the different lan- 
guages or address information on a storage location of 
the text elements in the different languages: and prop- 

5 erty keys associated with text elements. The property 
keys may provide a link between a location of a text el- 
ement in the code and the text element Itself. The input 
file may further Include the code or address information 
on a storage location of the code. 

10 [0048] The input file thus facilitates providing the 
code, obtaining the text elements linked to the respec- 
tive locations within the code, through the property keys, 
generating the localized versions of the software appli- 
cation and storing or transferring the generated local- 

15 ized versions under the given file names. Thus, an au- 
tomatic generation of localized versions based on a sin- 
gle code file becomes possible. 

[u049j in anomer example me text elements may be 
provided at specified positions within a code file includ- 

20 ing the code. For example, screen elements, user dia- 
logs, messages and similar could be directly inserted 
into the code file include the code in any programming 
language. Further, the processing element 101 shown 
in Fig. 1 may be adapted to merge the translated text 

25 elements in the second language in the code file at the 
positions of the corresponding text elements in the first 
language. Accordingly, at each specified location within 
the code requiring a notification using text including 
signs, symbols or characters, the text elements in the 

30 different languages may be provided. 

[0050] The translated text elements could be auto- 
matically Inserted into the code or translations could be 
included manually. When obtaining the localized ver- 
sions for the respective languages, the data processing 

35 unit or other data processing devk^e perfomning the 
mapping process could then consider the text elements 
In the code in a particular language, for example in de- 
pendence on a language identifier provided. 
[0051] Alternatively or further thereto the processing 

^0 element 101 may be adapted to collect the text elements 
in the first language In a text element file. For example, 
the code could already include text elements in a par- 
ticular language provided by a software developer, for 
example English as it is commonly spoken, i.e. the code 
could be written and/or maintained, modified or similar 
using English text elements at the specified locations. 
[0052] Generally, the text elements may include any 
language dependent code sections of the code such 
that the code as refen^ed to above includes only lan- 

50 guage independent code sections. 

[0053] The text elements in the first language, in the 
present example English, could then be extracted, for 
example by an automatk: process, and stored in a text 
element file. The text element file, not shown in Fig. 1 , 

55 then includes all text elements in the first language, i.e. 
English. Thereafter, translations will be obtained and the 
text elements in the second language, e.g. German, 
may then be included, e.g. by the processing element 
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101, into the text element file. A similar proceeding could 
be adopted for further languages. 
[0054] Accordingly, all text elements may be centrally 
maintained and handled in the text element file, while 
the code may only Include references to the individual 
text elements at the specified locations. Thus, the code 
could be language independent and could thus be main- 
tained, modified, etc., without having to pay attention to 
provision of text elements in different languages. The 
text element file could be maintained independently, e. 
g. in a translation facility or similar. During generation of 
the localized versions of the software application, the 
language independent code and the text element file 
can then be invoked in the mapping process, further re- 
ceiving desired language identifiers as an input. It is not- 
ed that the code may, for Information purposes, include 
descriptions of the respective text elements in addition 
to property keys referencing the text elements, for ex- 
ample as comments introduced into the code. 
[0055] In order to facilitate a linking of the respective 
tocatk>ns of the code with individual text elements, as 
briefly mentioned before, the processing element or any 
other unit may be adapted to link each text element in 
the first language to a location in the code with one of a 
plurality of property keys. A property key may be any 
kind of marker allowing linking a location in the code with 
a text element. 

[0056] Moreover, the translation text elements in the 
second language may be linked with the property keys 
of the corresponding text elements in the first language. 
Likewise, text elements in further languages may be as- 
sociated with the respective property keys of the text el- 
ements in the first and second language. Accordingly, 
each location In the code requiring a text element could 
be linked to the text element through property keys ref- 
erencing the text elements. Known techniques for pro- 
viding property keys linking a code location with a text 
element may be employed. 

[0057] To further facilitate the generation of localized 
versions of the software application prior or during the 
mapping process, the text elements In the first language 
may be linked with a first language identifier and the text 
elements in the second language may be linked to a sec- 
ond language identifier. Likewise, text elements in fur- 
ther languages may be linked to further language Iden- 
tifiers. The language Identifier may, for example, be in- 
cluded into the text element file in association with the 
text elements in a respective language, however, it is 
also possible that a selection of text elements based on 
a language identifier is effected by a particular sequen- 
tial arrangement of the text elements in the text element 
file. Accordingly, association of the text elements with 
the language identifiers may be effected by including 
language identifiers in the text element file, may be ef- 
fected by including language identifiers into the code or 
may be effected by a defined arrangement of text ele- 
ments in the different languages in the text element file 
or code. 



[0058] The text element file may include context infor- 
mation comprising the language identifiers and/or the 
property keys and a language identifier dependent and 
property key dependent selection of a text element in a 
5 particular language may be effected. 

[0059] Alternatively, the code may be maintain by e. 
g. software engineers with text elements in a first lan- 
guage understood by the software engineers or devel- 
opers and the text element file including text elements 
10 in the first language and/or any other number of further 
languages may be generated based on extracting the 
text elements from the code and obtaining translations 
of the text elements in the respective languages. 
[0060] According to a further alternative the data 

'5 processing unit 100 or any other processing device or 
group of devices may be adapted to obtain a functional 
code element of the software application Including a 
property key for each element at respectively specified 
locations. The functional code elements may be a ver- 

20 sion of thecode excluding the text elements, but includ- 
ing instead of the text elements property keys at the re- 
spective locations of the text elements and referencing 
the text elements. The functional code element may 
thus constitute a language Independent code which may 

25 be subject to a development process with functional 
amendments, updates and similar. The functional code 
elements may be maintained and further developed by 
software engineers without having to address any lan- 
guage issues regarding text elements. For explanatory 

30 reasons, a comment may be provided at the specified 
locations in the code describing or representing the con- 
tent of the corresponding text element. This explanatory 
text or other type of information may be in a language 
or format preferred by, e.g. a developer. 

35 [0061] The functional code element nnay include the 
core functionality of the software application, e.g. user 
interaction functionality such as a graphical user Inter- 
face, data retrieval and storage functionality, data ma- 
nipulation functionality, etc., however, preferably without 

40 any language dependent code sections. 

[0062] Further, the processing unit 100 or the 
processing element 101 or any other data processing 
device may be arranged to generate a first localized 
property code element comprising the text elements, i. 

45 e. the language dependent code sections of the code, 
in the first language and the property keys in association 
with the text elements; and to generate a second local- 
ized property code element comprising the text ele- 
ments In the second language and the property keys in 

so association with the text elements. Thus, the text ele- 
ments may be grouped according to language and pro- 
vided in a localized property code element. The property 
code element may include code written in a program- 
ming language and specifying or defining the text ele- 

55 ments in the particular language. Of course, as before 
property code elements for further languages may be 
created. 

[0063] The property code elements may be generated 
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based on the text element file, i.e. nnay constitute lan- 
guage dependent localized versions of the text element 
file or be in any other fomriat. 

[0064] Accordingly, while the language independent 
functional code element providing the actual functional- 
ity of the software application excluding the text ele- 
ments of dialogues, information elements and similar, 
may be maintained by software engineers or develop- 
ers, the text element file and/or the localized property 
code elements may be maintained by specifically 
trained staff or facilities for handling translation of the 
text elements. For example, a translation department of 
a company may be responsible for maintaining the text 
element file. i.e. may handle the translation or obtaining 
of translations of the text elements and merging into the 
text element file. 

[0065] Further, the data processing unit 100, the 

device may be arranged to a link the functional code el- 
ement with the first localized property code element us- 
ing a first language identifier and may be arranged to 
link the functional code element with the second local- 
ized priority code element using a second language 
identifier. The linking operation may be performed dur* 
ing runtime execution of the software application or dur- 
ing a compile or interpretation operation of the mapping 
process. Accordingly, the mapping process may receive 
the functional code element and a localized property 
code element for generating a localized version of the 
software application. 

[0066] Alternatively, during the mapping process or 
during run time execution one of the property code ele- 
ments may be selected based on a language identifier, 
to generate a localized version of the software applica- 
tion. The language identifier could be provided by a user, 
specifying a desired language, an ISO code, which is 
internationally adopted. 

[0067] According to a further example, the property 
code elements may be constituted by JAVA properties 
and the property keys may be constituted by JAVA prop- 
erty keys. Accordingly, existing functionality of the JAVA 
language and processing environment may be em- 
ployed, in order to facilitate generation of localized ver- 
sions of a software application at reduced development 
processes. 

[0068] Further, the data processing unit 100 or the 
processing element 1 01 or any other processing device 
may be adapted to obtain translated text elements by 
extracting relevant infomnation from the text element file 
and importing the information into a data base. Thus, 
prior or upon starting the mapping processing for pro- 
viding the localized versions of the software application, 
the e.g. centrally maintained text element file may be 
parsed and relevant information may be imported into a 
data base or any other memory. The relevant informa- 
tion may exclude extracting the text elements in a first 
language, including extracting a language identifier and/ 
or property keys, if provided. 
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[0069] Alternatively, the text elements and/or relevant 
information may be extracted from the code having the 
text elements in a particular language. Thereafter, the 
text elements may be translated into one or a plurality 

^ of further languages and the translated text elements 
may be merged back into the text element file or code. 
[0070] The translation of the text elements may be ac- 
complished by any known technique, e.g. using a trans- 
lation application, manually translation of the text ele- 

^0 ments, or similar. The text elements may also be trans- 
lated using a web-based tool, e.g. a translation service 
available over a computer network such as the Internet. 
[0071 ] To further facilitate handling of the text element 
file and the text elements, the text element file may be 
constituted by an XML (extendible Markup Language) 
file and generating the translated text elements may in- 
clude an XML editor, like XML Spy. Thus, existing tools 

^^^1^— *. ^ L. ^ ; . . ^ _ I ^ . . « I A. ^ ^ — ^ — ^ i — ^ - 
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taining the text element file including text elements in 

20 the various languages. 

[0072] The text elements may, as outlined before, in- 
clude any kind of string or message, such as menu items 
of a display screen, text elements of a display screen, 
a run time message for a user, help infomnation, a help 

2^ data base file, installation information on the application 
program and similar. 

[0073] Alternatively, or further thereto, the text ele- 
ments may constitute versions of any symbols or signs 
and may describe formatting information for a language 

30 dependent formatting of objects and similar, e.g. curren- 
cy identifiers, language dependent symbol or character 
versions, digit versions, language dependent shapes, 
coloring of screen regions and similar. 
[0074] Moreover, the code may be a source code, 

^5 such as a source code of the application written by a 
user in any known programming language, e.g. C, C++ 
and similar. Alternatively, the code may be on an inter- 
mediate level, e.g. code generated by a conversion pro- 
gram, that converts source code of one programming 

^0 language into a code of another programming language 
or into any other sequences of coded Instructions for a 
data processing device, including machine language. 
[0075] In the following further examples of the Individ- 
ual elements of the arrangement shown in Fig. 1 will be 

45 outlined in further detail. It is noted that the following 
constitutes examples only and should not be construed 
as limiting the invention. 

[0076] Examples of the data processing unit 100 will 
now be outlined in further detail. 

so [0077] The data processing unit 100 may be consti- 
tuted by a general purpose data processing device or 
group of data processing devices interconnected by a 
communication network. For example, the data 
processing unit 100 could be constituted by or include 

55 a desk top computer, a lap top or palm top computer, a 
personal communication device, personal data assist- 
ant and similar, including mobile phones. Further, the 
data processing unit 100 may include one or a plurality 
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of server units, i.e. larger computing devices for provid- 
ing services to a large number of clients operated by 
users. 

[0078] The data processing unit 1 00. as shown in Fig. 
1 , Includes communication means 1 02, e.g. any kind of 
unit or equipmentforperfomningcommunications, either 
internal to the data processing unit, or to external loca- 
tions, e.g. an externally arranged data processing de- 
vice storing or providing a code 110 with associated text 
elements 120» as Indicated by the double arrow 153. 
Further, the communication means 1 02 may be adapted 
to communicate with a translation element 130. as indi- 
cated by the double arrow 1 54 and, the communication 
means 102 may be adapted to communicate to the 
processing element 1 01 of the data processing unit 1 00, 
e.g. a central processing unit. 

[0079] The communication means, as known in the 
. art, may include required terminals for an external com- 
munication with further data processing devices, e.g. 
data processing devices hosting the code and associ- 
ated text elements and/or the translation element. Fur- 
ther, the communication means may include internal 
communication links, e.g. to the processing element 1 01 
or any further element, e.g. through a system bus or sim- 
ilar. 

[0080] In the embodiment of Fig. 1 the code 110, the 
associated text elements 120 and the translation ele- 
ment 1 30 are shown eternal to the data processing unit, 
I.e. the communication links 153 and 154 are external 
links. 

[0081] In an alternative embodiment, however, the 
code 110 , the associated text elements 120 and the 
translation element may be located internal to the data 
processing unit, and in this case the communication 
means may include or employ elements for realizing an 
intemal communication with these elements within the 
data processing unit, e.g. memory access, translation 
: of digital information over internal communication paths 
and similar. 

[0082] In a further alternative the communication 
means 1 02 may be located external to the data process- 
ing unit 1 00, e.g. may assume the function of a data rout- 
er or handler accessing and/or retrieving and/or routing 
the code and/or associated text elements to the data 
processing unit 1 00. Further, the communication means 
may be or include an external interface for communicat- 
ing according to a communication protocol with the data 
processing unit 1 00 and further communication devrces, 
e.g. a processing device hosting the translation element 
130 and/or the code 110 and the text elements 120. 
[0083] The data processing unit 100 further Includes 
a processing element 101, e.g. a central processing 
unit. The central processing unit may be configured us- 
ing a suitable program code to realize at least part of the 
functional characteristics of the present or may function 
as a control unit for controlling external processing ele- 
ments to perform certain functionalities, e.g. providing 
a translation service, performing a mapping process, ex- 



tracting text elements, generating a text element file, as- 
sociating text elements and code, etc, 
[0084] Further the processing element 101 may be 
constituted by a plurality of processing units, e.g. a plu- 

5 rality of processing units of a plurality of data processing 
devices. Accordingly, the functionality of the present 
embodiment may be distributed over a plurality of data 
processing devices or may be realized at a single data 
processing device. 

10 [0085] In the following, examples of the code 1 1 0 and 
the associated text elements 120 will be outlined in fur- 
ther detail. 

[0086] The source 1 1 0 may be a code for virtually any 
kind of application, including for example, a text 

f5 processing application, a spreadsheet application, an 
imaging or video processing application, an engineering 
application, a scientific application, a personal commu- 
nication application, a personal organizer applteation, a 
banking application, a purchasing or sales application, 

20 an information service and similar. The application may 
also be at least part of an operating system application 
or similar. 

[0087] The code may be a single piece of code, or 
may include a plurality of code elements, e.g. objects 

2s relating to functions of the software application. . 

[0088] The code may be written in any kind of pro- 
gramming language such as C, C-i-+. by a software en- 
gineer, or may be automatically generated by another 
software application capable of generating code. e.g. 

30 based on specified functionality requirements. 

[0089] . As outlined above, the software application will 
require the display or presentation of text and/or infor- 
mation elements, e.g. to a user controlling execution of 
the software application. Thus, the code will be required 

55 to include pieces of code which specify the presentation 
of information or text to the user. This information in the 
form of text, further symbols, signs or digits, formats and 
similar, as outlined above, will have to be presented to 
a user during various stages of the execution or instal- 

40 lation of the software application or may require presen- 
tation at a particular location on a screen, etc. Thus, the 
code will, at specified locations, include specific text el- 
ements to effect proper presentation of information to a 
user executing the corresponding software application, 

45 I.e. the executable code. 

[0090] The text elements may include or constitute 
those portions of the code which are language depend- 
ent. This may be merely the textual information element 
or may include program code related to effecting certain 

50 language dependent presentation of information, e.g. 
regarding format, layout, size of a screen element in as- 
sociation with text infomiation. 

[0091] For example, a text element in the English lan- 
guage may appear in a horizontally oriented elongated 
55 field with a text infonmation included left to right. Another 
language, such as Japanese, may require an elongated 
field for a text element in a vertical orientation, for ar- 
ranging Kanji, Hiragana or Katakana symbols in a top- 
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down direction. Other languages nnay require text ele- 
ments with text information from a right position towards 
a left position on a screen or any other arrangement. 
Thus, the text element may not only include written in- 
formation but also further infomiation on a language de- 
pendent appearance or layout. 

[0092] The code may Include the information ele- 
ments in accordance with a particular language, and a 
software engineer responsible for maintaining the code 
e.g. updating or modifying, is only required to handle a 
single version of the code with the text elements In one 
language, preferably a language understood by the soft- 
ware engineer or developer, or with property keys such 
as markers providing a reference to the text elements. 
[0093] In preparation of providing localized versions 
of the software application based on the code, the text 
elements may be extracted and translated and then 

rnergeij bi^Ck IritO tiie uude, buuli liitil liie code includes 
text elements in accordance with different languages. 
[0094] Alternatively, the associated text elements 
may be provided in a separate file, such as the text el- 
ement file, referenced or associated with the code using 
property keys and/or language identifiers, as outlined 
above. Thus, the associated text elements 120 may 
fonm an integral part of the code 1 1 0 or be provided sep- 
arately, e.g. in a separate file. 

[0095] The code and/or associated text elements may 
be included in one or a plurality of files, as known in the 
art, for storage in a memory. The code and/or the asso- 
ciated text elements may be physically located within 
the data processing unit 100 or may be located at any 
external location, for example on further processing de- 
vices. It is also possible that the code and/or the asso- 
ciated text elements are distributed over a plurality of 
further data processing devices. 
[0096] Moreover, the code and/or associated text el- 
ements may be stored in an internal memory of the data 
processing unit 100. 

[0097] Access to the code and/or associated text el- 
ements, as illustrated by arrow 153, may be enabled to 
any kind of internal communication link and/or external 
communication link, e.g. involving a computer network, 
such as a package switched network like a local area 
network (LAN) or a wide area network (WAN), including 
the Intemet. 

[0098] As outlined before, the associated text ele- 
ments may be maintained in an XML file, for ease of 
handling and the code may be written in any known pro- 
gramming language, such as C or C++ or any other pro- 
gramming language. 

[0099] I n the following the translation element 1 30 will 
be outlined in further detail. 

[0100] The translation element may be any applica- 
tion for providing a translation or transformation of text 
elements into different languages, including a transla- 
tion of language dependent symbols, characters, digits 
and formatting or layout information. The translation 
servk^e may be a translation application resident at the 
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data processing unit 1 00 or at any other data processing 
device. 

[0101] Further or alternatively thereto, translation op- 
erations may also be performed manually, i.e. translated 

5 text elements may be obtained involving user or opera- 
tor interaction. The translation element may involve a 
network based tool, such as a translation service avail- 
able over computer networks like the Internet. 
[0102] Accordingly, the translation element 130 may 

10 be accessed through external communication links, as 
illustrated by the double arrow 1 54, or may be accessed 
via internal communication paths, if the translation ele- 
ment 1 30 is provided internally to the data processing 
unit 100. 

IS [0103] In the following examples of the mapping proc- 
ess and the localized versions for the first and second 
language 141 and 142 will be outlined in further detail, 
[u i 04] Tne iocarized versions of ihe software applica- 
tion may be constituted by executable code or elements 

^0 of executable code constituting the software application. 
The code elements may be adapted for execution on 
the data processing unit 100 or at any other data 
processing device, such as a client unit or desktop com- 
puter or similar. Alternatively or further thereto the local- 

2s ized versions of the software application may be In an 
Intermediate code form not directly suitable for execu- 
tion on a data processing device but requiring further 
processing prior to execution. 

[0105] The mapping process, as mentioned above, 
30 rnay involve a compilation process of the code involving 
the text elements in various languages, or may involve 
an interpretation process for obtaining executable code 
or code elements. 

[0106] The mapping process may further receive as 

35 an input a language identifier, in order to specify a de- 
sired language for a localized version of the software 
application or may receive a plurality of language iden- 
tifiers for specifying a plurality of desired languages. Al- 
ternatively, it is also possible that the mapping process 

40 is arranged to automatically generate versions of the 
software application in all available languages without 
further interaction or provision of language identifiers. 
The mapping process may be executed locally at the 
data processing unit 100, or started under supervision 

45 of the data processing unit 1 00, for example at another 
data processing device. For facilitating generating the 
localized version of the software application, the map- 
ping process may receive, as an input at least one of 
language identifiers, file names for the respective local- 

50 ized versions of the software application, text elements 
in the respective languages and/or property keys asso- 
ciated with the text elements. Further, the mapping proc- 
ess may receive as an input an address or location of 
the code, or a copy of the code and/or associated text 

55 elements. This information may be supplied in the form 
of an input file generated and/or transmitted to the data 
processing unit 100 or any other processing device. 
[0107] In the example shown in Fig. 1 it is assumed, 
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as illustrated by an arrow 151 , that a first locali7ed ver- 
sion of the software application for the first language 1 41 
is generated based on the code and the associated text 
elements in one language. Further, a second localized 
version 142 of the software application for the second 
language is generated, as illustrated by arrow 152, 
based on the code and associated text elements in an- 
other language. Alternatively, one localized version may 
include text elements in multiple languages. 
[0108] The localized versions may be stored at any 
location, e.g. internal to the data processing unit 100, at 
another data processing device, may be stored on a da- 
ta carrier or transmitted via a communication link. For 
example, the localized versions may be localized on da- 
ta carriers constituting a computer program product. 
[0109] It is understood that the elements of the em- 
bodiment shown in Fig. 1 may be located at a single 
computing device or on a plurality of computing devices 
in communication with one another. The communication 
may be accomplished via any kind of communication 
link, however, it is also possible to transfer infomiation 
or instructions between the data processing devices via 
data earners, e.g., floppy discs or CD-ROM. 
[0110] It is further possible that the above functions 
are executed in a client server environment. Certain 
functions of the embodiment shown in Fig. 1 may be re- 
alized under control of a client unit, e.g. operated by a 
client and accessing a server The client may be used 
to control generation of the localized version of the soft- 
ware application for a particular language, e.g. a lan- 
guage preferred by a user operating the client unit. The 
localized versfon may be generated at a server unit, e. 
g. upon launching an instance of the service application 
for the dient unit. 

[01 1 1] It is further understood that while the embodi- 
ment of Fig. 1 only shows an example with a first and a 
second language, the example may be extended to an 
arbitrary number of languages. 
[01 1 2] The embodiment described with respect to Fig. 
1 facilitates cost effective generation of localized ver- 
sions of a software application by eliminating the need 
to maintain different code versions for different languag- 
es. Instead, text elements are maintained, e.g. centrally 
in a text element file, and provided to the mapping proc- 
ess togetherwith the code in orderto generate a plurality 
of localized versions of the software application. 
[01 13] In the following a further embodiment of the ap- 
plication will be described with respect to Fig. 2. 
[0114] Fig. 2 shows operations of a method for pro- 
viding localized versions of a software application ac- 
cording to another embodiment of the invention. The op- 
eration shown in Fig. 2 may be executed using the ar- 
rangement shown in Fig. 1 , however. Fig. 2 is not limited 
thereto. 

[0115] In a first operation 201 a data processing de- 
vice such as the data processing unit 1 00 accesses a 
code of the software applicatbn associated with a plu- 
rality of text elements in a first language. The text ele- 



ments, as outlined before, may be directly incorporated 
into the code, or may be provided at an external location, 
e.g. a text element file, and may be associated with par- 
ticular locations of the code using property keys. The 
5 code may be accessed at an intemal memory or may 
be retrieved from an external location, e.g. from a site 
maintained by software developers responsible for the 
code. 

[0116] For example, any time a new software release 
10 or software version is available, the code and text ele- 
ments of the software application may be accessed in 
order to generate localized versions of the software ap- 
plication for the respective languages. 
[01 17] Further the plurality of text elements, e.g. pro- 
15 vided in the text element file may be obtained from an 
Internal memory or from an external location, e.g. the 
site maintained by the software developers. Thus, the 
software developers could maintain the code and the 
associated text elements in a first language, e.g. a lan- 
^0 guage known by the software developers, for example 
the English language. 

[0118] In an operation 202 translations of the text el- 
ements in a second language are obtained, e.g. under 
control of the data processing unit 1 00 shown in Fig. 1 . 

25 The translations of the text elements may be obtained 
using any known technique, e.g. translation service, 
manual translation and similar. As the text elements may 
also include language dependent fomnatting and/or lay- 
out information, special symbols, signs, digits and sim- 

30 liar, the translation operation may also involve obtaining 
corresponding symbols, digits, fonnatting and/or layout 
information associated with another language. 
[0119] The information exchange necessary for the 
translations may involve Intemal communication links or 

35 external communication links and may in intemal trans- 
lation tool or an external translation tool, e.g. a web- 
based tool or any other kind of translation servce. 
[0120] In an operation 203 the text elements In the 
second language are associated with the code, e.g. un- 

40 der control of the data processing unit 100 shown in Fig. 
1 . Associating the text elements In the second language 
with the code may involve Inserting the text elements in 
the second language into the code, e.g. at the respective 
location of the text elements in the first language. Fur- 

45 ther, this may Involve Inserting or merging the text ele- 
ments In the second language into a text element file, 
as outlined with respect to the embodiment of Fig. 1 . 
[0121] In this case a text element in the first language 
and a text element in the second language may be as- 

50 sociated with a code location, e.g. using a property key, 
as outlined before. 

[0122] In an operation 204 a first localized version of 
the software application for the first language and a sec- 
ond localized version of software application for the sec- 
55 ond language may be provided based on the code as- 
sociated with the text elements in the first and second 
language. The localized versions may be generated at 
the data processing unit 100. or at any other data 



11 

BNSOOCID: <EP 13150B6A1J_> 



21 

processing device, e.g. communicating with the data 
processing unit 100. 

[0123] Altematively, the code and associated text el- 
ements could be intennediately stored on a data carrier 
such as a CD-ROM and may be loaded into a general 5 
purpose data processing device or any other kind of 
processing device for instructing generating a localized 
version of software application for one of the languages, 
e.g. as specified by a user according to preference. 
[0124] The first and second localized versions of the io 
software application may include one or a plurality of ex- 
ecutable code modules, e.g. generated in a mapping 
process Involving a compilation or interpretation of the 
code, as outlined before. 

[01 25] The embodiment describes with respect to Fig. i5 
2 facilitates an efficient generation of a plurality of local- 
ized, I.e. language dependent versions of the software 



handled, while the process of providing translated text 
elements may be realized independent from maintain- 20 
ing the software code. Maintenance of different code 
versions in different language dependent form is no 
longer necessary. 

[0126] The above technique may involve known func- 
tionality, e.g. JAVA properties and JAVA property keys, 25 
particularly if the software application is to be executed 
in a client server environment, as outlined before. In this 
case a code element could be transferred from a server 
to a client including a text element or a localized property 
code element and the client could generate an execut- 30 
able version of the JAVA-based code, e.g. applet, based 
on the text element or JAVA property code element in- 
cluding the text elements in a particular language. The 
selection of the language may be performed upon 
launching an application involving the JAVA code trans- 35 
mission or may be effected upon generating the execut- 
able code based on the JAVA code element. 
[01 27] It is noted that a program may be provided hav- 
ing instructions adapted to cause a data processing de- 
vice to carry out at least one of the above operations. 40 
Further, a computer readable medium may be provided, 
in which a program is embodied, where the program Is 
to make a computer execute the method of the above 
operations. 

[0128] Also, a computer-readable medium may be 
provided having a program embodied thereon, where 
the program is to make a computer or a system of data 
processing devices to execute functions or operations 
of the features and elements of the above described ex- 
amples. A computer-readable medium can be a mag- so 
neticor optical or other tangible medium on which a pro- 
grEun is recorded, but can also be a signal, e.g. analog 
or digital, electronic, magnetic or optical, in which the 
program is embodied for transmission. Further, a com- 
puter program product may be provided comprising the 55 
computer-readable medium. 

[0129] In the following a further embodiment of the in- 
vention will be described with respect to Fig. 3. 
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[01 30] Fig. 3 shows operations for providing localized 
versions of a software application according to another 
embodiment of the invention. This embodiment particu- 
larly illustrates how text elements can be included di- 
rectly into the code. The operation may be carried out 
using the embodiment shown in Fig. 1 , however, Fig. 3 
is not limited thereto. 

[0131] In a first operation 301 a code file including the 
code is obtained, e.g. using the data processing unit 1 00 
shown in Fig. 1 or any other processing device. The 
code file may be obtained from a memory, where it was 
beforehand stored for example by a software developer 
handling the code. The code file may also include a plu- 
rality of file elements, e.g. code segments in different file 
elements stored at arbitrary locations. The code file may 
be obtained through a communications network from 
another data processing device, may be retrieved from 
internal data storage mesrio or rnay be lOaued frorn a 
data carrier into a computing device, e.g. a floppy disc 
or CD ROM. 

[0132] The code in the code file may include elements 
of a programming language, as outlined above, howev- 
er, it is also possible that the code includes intermediate 
language format, e.g. interpreted or pre-processed in 
preparation of providing an executable code. 
[01 33] In an operation 302 a plurality of text elements 
is provided at specified locations in the code file, e.g. by 
a software developer. Alternatively, the text elements 
may already be included into the code file upon obtain- 
ing the code file in operation 301 . For example, the text 
elements may be in a language preferred by a software 
developer, e.g. English. 

[0134] Further, in operation 302 the text elements in 
the first language are extracted from the code file and, 
in an operation 303, translations of the text elements in 
a second language are obtained. The translations may 
be obtained by any translation service or technique, as 
outlined with respect to previous embodiments. 
[0135] In an operation 304 the translated text ele- 
ments in the second language are then merged back 
into the code file, e.g. at the positions of the correspond- 
ing text elements In the first language. Thus, at each 
location of the code requiring notifications dialogs or any 
kind of language dependent information will now include 
the text element in the first and second language. The 
text elements In the first and second language may be 
delimited from one another by any kind of marking, op- 
tionally including a language identifier specifying the 
language of the text element. 

[0136] Merging the text elements in the second lan- 
guage into the code.may be automatically done, e.g. by 
an application detecting locations in the code including 
text elements and appending the text element in the sec- 
ond language to the text element in the first language. 
[01 37] Of course the inclusion of text elements in fur- 
ther languages is possible. In this case the sequential 
order of the text elements may be used to indicate a lan- 
guage of the respective version of the text element, or 
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language identifiers may be used, as mentioned above. 
[0138] Thereafter, In an operation 305 the localized 
versions of this software application are provided, e.g. 
by the data processing unit 100 or any other data 
processing means. 

[01 39] The embodiment of Fig . 3 illustrates that a sin- 
gle code file can be maintained and, upon reaching a 
certain development level, e.g. of a new release version, 
after Including new functionality and similar, text ele- 
ments in further languages may be included and the lo- 
calized versions of the software application can be gen- 
erated based thereon. 

[0140] In the following a further embodiment of the in- 
vention will be described with respect to Fig. 4. 
[0141] This embodiment illustrates an example where 
the text elements are maintained at a separate location, 
as opposed to the previous embodiment, where the text 
elements in the various languages are Inserted Into the 
code file. 

[0142] The embodiment of Fig. 4 particularly outlines 
operations for collecting text elements in a text element 
file, in order to allow a centralized maintenance of text 
elements in a plurality of languages. The operations 
shown in Fig. 4 may be carried out using the embodi- 
ment shown In Fig. 1 , however, Fig. 4 is not limited there- 
to. 

[01 43] In a first operation 401 a code file including the 
code associated with a plurality of text elements in a first 
language is obtained or provided. As before, the code 
may be provided by a software developer Including text 
elements into the code in a language preferred by the 
software developer. 

[0144] The text elements, as mentioned before, may 
include notifications, dialogs, symbols and similar. Fur- 
ther, the text element may include language dependent 
formatting information and further infonnation related to 
a display of the text element, e.g. coloring and similar. 
[0145] Then, In an operation 402 the text elements in 
the first language are collected in a text elementf ile. This 
may be an automatic extraction process using an appli- 
cation detecting and extracting text elements and further 
relevant information from the code. In order to maintain 
the corresponderK:e between the text elements and the 
respective locations In the code property keys such as 
markers may be used, as outlined before. 
[0146] The text element file may be maintained at the 
data processing unit 1 00 shown in Fig. 1 , or at any other 
data processing device, e.g. remotely connected to a 
data processing device storing the code. Further, the 
text element file may be in an XML (extendible Markup 
Language) fonnat in order to facilitate handling of the 
text element file. Further to the text element, the text 
element file may include additional information such as 
a language identifier specifying a language of respective 
text element and/or property keys such as markers for 
linking the text element to a code location. 
[0147] In an operation 403 translations of the text el- 
ements In a second and/or further languages are ob- 



tained. For example, the text element file may be trans- 
ferred to a translation service or the individual text ele- 
ments may be extracted from the text element file and 
translations may be obtained one by one from a trans- 

5 lation service. The translation service, as outlined with 
regard to previous embodiments, may be an internal 
translation or transformation tool for transforming the 
text element including the additional information, such 
as formatting information etc., Into another language. 

10 Further, the translation tool may be accessed through a 
network, e.g. a web-based translation tool may be ac- 
cessed through the Internet. However, it is also possible 
that a manual transformation and translation is carried 
out. A translation may also involve an XML editor like 

IS XML Spy. 

[0148] After obtaining the translations in the second 
language the text elements including further information 
are merged Into the text element file in an operation 404 . 
A similar proceeding may be carried out for further Ian- 

20 guages such that the text element file will contain a plu- 
rality of text elements, each in a plurality of languages. 
[01 49] The text elements may be grouped In blocks 
including one text element in all provided languages. In 
this case a property key or marker associated with a lo- 

25 cation In the code could be used as a reference to the 
text element block. Altematively, the text elements could 
be arranged in groups, each group including all text el- 
ements in a particular language. 
However, any other arrangement of the text elements in 

30 the text element file is possible. 

[0150] Identification of a text element in a particular 
language in the text element file may be effected 
through language kientiflers and/or property keys or 
may employ a pre-defined grouping of the text elements 

55 In the text element file, as outlined before. 

[0151] In a subsequent operation 405, localized ver- 
sions of the software application can be provided, as 
outlined before. This may involve providing the code and 
the text element file to a mapping process or similar 

40 [0152] The embodiment of Fig. 4 shows an advanta- 
geous handling of all text elements in a central text el- 
ement file, associated with the code. Thus, the code and 
the text element file may be independently maintained 
for reducing a development effort in providing localized 

4S versions of the software application. 

[0153] Alternatively it Is, however, also possible that 
the text element file comprises a plurality of text element 
file components which may be maintained at different 
locations and that are considered in the mapping proc- 

so ess. Likewise, the code can include a plurality of code 
elements, e.g. one code element corresponding to at 
least one text element file component. Likewise, one 
text element file component couki correspond to at least 
one code element. 

55 [01 54] In the following a further embodiment of the in- 
vention will be described with respect to Fig. 5. 
[01 55] Fig. 5 shows operations for providing localized 
versions of a software application according to an em- 
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bodiment of the invention, particuiarty outlining the use 
of language identifiers and property keys. The operation 
shown in Fig. 5 may be carried out using the enribodi- 
ment of Fig. 1 , however, Fig. 5 is not limited thereto. 
[0156] In a first operation 501 text elements in a first 5 
language are collected in a text element file and asso- 
ciated with a language identifier of the first language. 
For example, when extracting the text elements from the 
code, a language identifier could be included, or, thetext 
element in the first language could be stored at a pre- io 
defined location within the text element file associated 
with the first language Identifier. 
[0157] In an operation 602 each text element in the 
first language in the text element file is associated with 
a position in the code, e.g. using property keys. ^5 
[0158] A property key may be any kind of link allowing 
to associate a text element with a predefined location In 

[01 59] Thus, a property key could be included at a po- 
sition of a text element in the code, and a corresponding 20 
or linked property key could be included into the text el- 
ement file in association with the text element. Accord- 
ingly, with operations 501 and 502 each text element 
would be associated with a language identifier and a 
property key, i.e. a language and a particular location in 25 
the code. The property keys may be JAVA property keys, 
in order to advantageously use existing techniques for 
linking text elements to code locations. 
[0160] In an operation 503 translations of the text el- 
ements in a second language are obtained, as outlined 30 
with respect to previous embodiments. 
[0161] In an operation 504 the text elements in the 
second language are merged into the text element file, 
for example outlined with respect to previous embodi- 
ment 35 
[0162] In an operation 505 the text elements in the 
second language are associated with the property key 
ormarkersof the corresponding text elements in the first 
language. 

[0163] Likewise, in an operation 506 each text ele- 40 
ment in the second language associated with a lan- 
guage ID for the second language. Accordingly, with op- 
erations 505 and 506 the text elements In the second 
language are also linked to language identifiers and 
linked to the respective locations in the code, as the text 45 
elements in the first language. 

[0164] Thereafter, in an operation 507 the localized 
versions of the software application can be obtained, e. 
g. by providing the code including the property keys and 
the text element file including language identifiers and so 
property keys to the mapping process, in order to gen- 
erate localized versions of the software application for 
the first and second language. 

[0165] Of course, further languages may be consid- 
ered. 55 
[0166] The operation in the embodiment of Fig. 5 
shows the advantageous use property keys and lan- 
guage identifiers in associating text elements of the text 
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element file with the code, in order to facilitate independ- 
ent maintenance of the code file and the text element 
file. 

[01 67] In the following a further embodiment of the in- 
vention will be outlined with respect to Fig. 6. 
[0168] Fig. 6 shows operations for obtaining localized 
versions of a software application according to another 
embodiment of the invention, particularly outlining a 
mapping process. The operations of Fig. 6 may be car- 
ried out using the embodiment of Fig. 1, however, Fig. 
6 is not limited thereto. 

[0169] Operations may start at an entry point A con- 
nected to an exit point A shown in Fig. 2 after operation 
203 of Fig. 2. Accordingly, the mapping process may re- 
ceive a code with associated text elements in a plurality 
of languages such as outlined with respect to Fig. 1 and 
with respect to Fig. 2, e.g. within the code or provided 

[0170] In an operation 601 the mapping process is 
started. The mapping process could be executed or con- 
trolled through the data processing unit 100 shown in 
Fig. 1 , or at any other data processing device. For ex- 
ample, the data processing unit 100 may instruct an ex- 
ternal computing device, such as a server unit, to start 
the mapping process. This may be particularly useful in 
case the data processing unit has limited processing ca- 
pabilities, e.g. if the data processing unit is a small com- 
puting device such as a personal digital assistant, a mo- 
bile phone, a palm top computer and similar. 
[0171] In an operation 602 the text element file and 
the code or the code with the text elements in a plurality 
of languages included is accessed. Again, this may be 
performed at the data processing unit such as the data 
processing unit 100, or at a remote data processing unit, 
e.g. a server, as mentioned above. 
[0172] In an operation 603 it is determined whether a 
first or next language identifier is available, indicating 
that different localized versions should be obtained. 
[0173] If a language Identifier is available, i.e.. If the 
answer in operation 603 is "YES", it is determined in an 
operation 604 whether text elements corresponding to 
the current language identifier are available. This may 
for example be accomplished by searching the text el- 
ement file for text elements in the current language or 
equivalent operations. 

[0174] If a text elements corresponding to the current 
language are available, i.e., if the answer in operation 
604 is "YES", in an operation 605 the language identifier 
of the desired version of the software application is used 
as an input and, in an operation 606 the code is mapped 
to the localized version of the software application, e.g. 
in a compilation or interpretation process, e.g. as out- 
lined with regard to previous embodiments. 
[0175] In an operation 607 the obtained localized ver- 
sion of the application program is stored, e.g. at a data 
processing unit such as the data processing unit 100 
shown in Fig. 1 , or at a server unit as mentioned above. 
[0176] Thereafter, the flow returns to operation 603. 
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and the next available language identifier is considered 
for generating a further localized version of the software 
application. 

[01 77] If an operation 603 a further language identifier 
is not available, i.e. if the decision is "NO", e.g. if only a s 
single or a limited number localized version is to be gen- 
erated, e.g. upon installation of the software application 
at a computing device, or upon receiving a code frag- 
nnent at a client unit, such as a JAVA applet or similar, 
the process may terminate. io 
[0178] Further, if in operation 604 it is detennined that 
text elements corresponding to the current language are 
not available, i.e. if the decision in operation 604 is "NO", 
a localization in the current language is not possible, i. 
e. a version of the application program corresponding 
to that particular desired language cannot be created. 
This may for example be the case if text elements in that 
particular language are not available or incompatibilities 
exist. In this case in an operation 608 a fallback lan- 
guage is selected. 

[0179] In one embodiment there may be a predefined 
fallback language for each language, for example the 
fallback language for the French language may be the 
German language and the fallback language for the 
German language may be the English language. 
[0180] Alternatively, a fallback language may be se- 
lected based on user interaction, e.g. through present- 
ing a list of available languages and making a corre- 
sponding selection. 

[0181] The flow of operations then returns to opera- 30 
tion 604 where it is determined whether text elements 
in the fallback language are available. If yes. operations 
continue with operation 605. If not, a further fallback lan- 
guage can be selected using the above described proc- 
ess. Preferably the designations of languages to fall- 35 
back languages (and further fallback languages) are 
such that they ultimately lead to the language used for 
originally generating the text elements of the code or 
source code as this language will always be available. 
[0182] It Is noted that the operations 604 and 608 may 40 
be optional and be omitted in altemate embodiments. In 
this case operations in the "YES" branch at operation 
603 may continue directly with operation 605. 
[01 83] Accordingly, with the above operations any de- 
sired number of localized versions of the software ap- 
plteatlon may be obtained. 

[0184] In the following a further embodiment of the in- 
vention will be outlined with respect to Fig. 7. 
[0185] Fig. 7 shows operations of an embodiment for 
obtaining localized versions of a software application so 
using localized property code elements and afunctional 
code element. The operations of Fig. 7 may be carried 
out using the embodiment shown in Fig. 1 , however, Fig. 
7 is not limited thereto. 

[0186] In an operation 701 a functional code element 35 
of the software application is obtained. The functional 
code element may include all function related code por- 
ttons of the software application, e.g. stripped of any text 
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elements, the text elements including language depend- 
ent code sections related to further information such as 
formatting or layout infomriation and similar. 
[0187] Instead of text elements the respective loca- 
tions of the code may include property keys associated 
with each text element. Further, for information purpos- 
es, at the locations of the source could formally contain- 
ing the text elements, a description of the text element, 
format and similar may be included, e.g. for informing a 
software developer. 

[0188] In an operation 702 a first localized property 
code element comprising the text elements in the first 
language and the property keys in association with the 
text elements is generated. Further, a second localized 
property code element comprising the text elements in 
the second language and the property keys in associa- 
tion with the text elements is generated. In an example 
the same property key is used for a text element in the 
first language and the second language. 
[0189] The localized property code elements may be 
code segments including the text elements including fur- 
ther formatting information and similar in a particular lan- 
guage. Further, the localized property code elements 
may include the property keys for associating the re- 
spective text elements in with the code locations. The 
localized property code elements may be constituted by 
JAVA properties. The names and storage location of a 
property may be derived from context information avail- 
able in the text element file. 

[0190] In an operation 703 the functional code ele- 
ment may be linked with the first localized property code 
element corresponding to the first language using a first 
language identifier. Further, the functional code may be 
linked in an operation 704 with the second localized 
property code element Including the text elements in the 
second language, using a second language identifier. 
The linking operation may be performed during a runt- 
ime execution of the software application, during an in- 
stallation operation of the software application or during 
a compiled time or Interpretation time of the software 
application, e.g. in the mapping process. 
[0191] Accordingly, existing JAVA technology may be 
employed in providing localized versions of the software 
application, by using JAVA property keys included into 
the code and using JAVA properties. The desired JAVA 
property in a desired language may then be selected 
using a corresponding language identifier. 
[0192] In the following, a further embodiment of the 
invention will be outlined with respect to Fig. 8. 
[0193] Fig. 8 shows elements illustrating a process to 
link property code elements to a code using a language 
identifier, according to another embodiment of the in- 
vention. 

[0194] Fig. 8 illustrates a code 800. e.g. including a 
code of the software application in a programming lan- 
guage such as C, C+4- or any other programming lan- 
guage. The code includes three exemplary property 
keys PK1 , PK2 and PK3. Of course, in practical exam- 
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pies, a larger number of property keys will be present. 
The property keys are preferably located at proper lo- 
cations in the code, e.g. in correspondence to locations 
of three text elements as outlined above. 
[0195] Further, Fig. 8 illustrates three text elements In s 
a first language TE1(L1), TE2(L1) and TE3(L1) linked 
to the respective property keys. The text element TE1 
(LI ), Indicated at reference numeral 81 0, is linked to the 
code using property key PK1 . The second text element 
TE2(L1 ) in the first language, denoted 811. is linked to io 
the code using the second property key PK2. Likewise 
the third text element TE3(L1 ) in the first language 812 
is linked to the code using the third property key PK3. 
[0196] Further, Fig. 8 shows the three text elements 
In a second language TE1(L2), TE2(L2) and TE3(L2), is 
denoted 820, 821 and 822. As already the text elements 
In the first language 81 0, 811 and 81 2, the text elements 
In the second lanauaae are linked to the code usinn thet 
three property keys PK1, PK2 and PK3. 
[0197] Thus, the first text element in the first language 20 
811 andthe second text element in the second language 

821 the second language is linked to a location within 
the code using the first property key PK1, the second 
text element 812 in the first language and the second 
text element 822 in the second language is linked to the 
code using the second property key PK2 and likewise 
the third text element in the first and second language 
Is linked to the code using the third property key PK3. 
Of course, further text elements in the first and second 
language may be provided. 30 
[01 98] The selection operation of the text elements in 
the first language or the second language may be ef- 
fected by switching means 830 allowing a selection of 
the text elements in the first language or the second lan- 
guage using language identifiers ID1 , ID2. The switch- 35 
ing means may software based and/or hardware based. 
[0199] Thus, a mapping process, receiving the lan- 
guage identifier for the first language 101 as an input, 

will select the text elements in the first language 810, 
811 and 812 for generating a localized version of the 40 
software application in the first language. 
[0200] Likewise, a second localized version of the 
software application for the second language can be 
generated using the language identifier for the second 
language ID2 as an input to the mapping process. 45 
[0201] The text elements 810, 811 and 812 may be 
included in a first localized property code element for 
the first language and the text elements 820, 821 and 

822 may be included in a second localized property 
code element for the second language. so 
[0202] The linking operation may be performed during 
the mapping process, or in an operation prior to the map- 
ping process. 

[0203] In the following a further embodiment of the in- 
vention will be outlined with respect to Fig. 9. 55 
[0204] Fig. 9 shows operations for obtaining translat- 
ed text elements in preparation of obtaining localized 
versions of a software application according to an em- 



bodiment of the invention. The operations of Fig. 1 may 
be carried out using the embodiment shown in Fig. 1 , 
however, Fig. 9 is not limited thereto. 
[0205] In a first operation 901 relevant information 
from a text element file, as outlined with respect to pre- 
vious embodiments, is extracted and imported into a da- 
tabase. This may include text elements with text infor- 
mation, layout information and similar. 
[0206] The database may be located at a data 
processing unit such as data processing unit 900, or at 
any other computing or storage device. Further, the da- 
tabase may facilitate maintaining a large number of text 
elements for translation. 

[0207] In an operation 902 translated text elements 
are obtained using for example a web-based tool, as 
outlined before. 

[0208] In an operation 903 the translated text ele- 

rriAntc aro mornoH Har^lr intr\ thA rlotgKacA en/^K tKot tK^ 

text elements are available with the database in a plu- 
rality of different languages, 

[0209] in an operation 904 the text elements from the 
database are used to generate localized versions of the 
software application. In this process, the text elements 
may be directly used to generate localized versions of 
the software application, or may previously be included 
into a text element file, as outlined before. 
[0210] Alternatively, a text element file constituted by 
an XML file may be used and generating the translated 
text elements may include an XML editor like XML Spy 
or any other editor. 

[0211] In the following a further embodiment of the in- 
vention will be outlined with respect to Fig. 10. 
[021 2] Fig. 1 0 shows elements of a system for provid- 
ing and using localized versions of a software applica- 
tion according to another embodiment of the invention. 
[0213] Fig. 1 0 shows a data processing unit 1000 in- 
cluding a code file 1001 , a text element file 1002. Fur- 
ther, the data processing unit 1000 includes a mapping 
process element 1 003 and means for storing the local- 
ized versions 1 005. 

[0214] For providing localized versions of the soft- 
ware application corresponding to the code available 
with the code file and the text element file, the mapping 
process may receive the code file 1 001 and detect ele- 
ment file 1 002, as outlined with respect to previous em- 
bodiments. Further, the mapping process may receive 
language identifiers of the different languages for the lo- 
calized versions, denoted 1004 in Fig. 1 0. The mapping 
process may provide localized versions 1 005 of the soft- 
ware application, as outlined before. 
[0215] Fig. 10 further shows a translation service 
1010 accessible from the data processing unit 1000, for 
obtaining translated text elements, as outlined with re- 
spect to previous embodiments. 

[0216] Even though the code file 10O1, the text ele- 
ment file 1002, the mapping process element 1003, the 
language identifier 1 004 and the localized version 1005 
are shown to form an integral part of the data processing 
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unit 1000, in an alternative example at least one of the 
above elements may be provided at an external loca- 
tion, accessible from the data processing unit 1000 
through a communication link. 

[0217] The translation service 1 01 0 may be accessed 5 
from the data processing unit 1000 through any kind of 
communication link, e.g. the Internet, or the translation 
service may be provided internal to the data processing 
unit 1000. 

[0218] After generating localized versions of the soft- io 
ware application, e.g. as outlined before, the localized 
versions may be transferred to a server denoted 1 020 
for client access. The server 1 020 may be a large data 
processing device ora group of data processing devices 
serving a plurality of client units. Two exemplary client is 
units are shown, denoted by reference numeral 1041 
and 1042. Of course, in practical examples, a larger 
number of client units may be present. 
[0219] The localized versions generated in the map- 
ping process may be transferred to the server unit 1 020. 
As an example, two localized versions of the software 
application denoted 1021 and 1022 are shown in Fig. 
1 0. The software application may be any application for 
accessing or manipulating information, such as a text 
processing application, spreadsheet application, a sci- 25 
entific or engineering application are similar, as outlined 
before. 

[0220] The sen/er can be accessed from the client 
units 1042 and 1041 through a network such as the In- 
temet denoted 1 030. Further, the client units may, in ac- 30 
cordance with a language preference, launch an in- 
stance of one of the versions of the application 1 021 and 
1022. 

[0221] In another example, if a network is not availa- 
ble, the localized versions of the software application 35 
may be provided to remote data processing devices us- 
ing a data carrier or similar. 

[0222] In a further example the data processing unit 
1000 may be directly connected to the client unit 1042. 
e.g. through the Internet 1 030, and the mapping process 40 
1003 may take place at the client units 1042 or 1041. 
For example, the code file could be constituted by a 
JAVA applet or code fragment and the text element file 
1002 could be constituted by a JAVA property, as out- 
lined before. 45 
[0223] During operations, the JAVA applet and the 
JAVA property could be transferred to one of the client 
units 1041 and 1042, e.g. upon user request, and, at the 
client unit, the mapping process could generate a de- 
sired localized executable version of the JAVA applet so 
based on a language identifier of a desired language. 
The language identifier may be pre-defined at the client 
unit, or Inserted during a runtime. 
[0224] In another example a computer-readable me- 
dium may be provided having a program embodied ther- 55 
eon, where the program is to make the system of data 
processing devices shown in Fig. 10 to execute func- 
tions or operations of the features and elements of the 



above described examples. A computer-readable me- 
dium can be a magnetic or optical or other tangible me- 
dium on which a program is recorded., but can also be 
a signal, e.g. analog or digital, electronic, magnetic or 
optical, in which the program is embodied for transmis- 
sion. Further, a computer program product may be pro- 
vided comprising the computer-readable medium. 
[0225] According to another embodiment a data 
processing unit for providing localized versions of a soft- 
ware application may have the following elements. 

1) Data processing unit for providing localized ver- 
sions of a software application with text elements, 
comprising: 

a code section having instructions to access a 
code of the software application associated 
with a plurality of text elements in a first lan- 
guage; 

a code section having instructions to obtain 
translations of the text elements in a second 
language; and 

a code section having instructions to associate 
the text eiements in the second language with 
the code; 

a code section having instructions to effect pro- 
vision of a first localized version of the software 
application for the first language and a second 
localized version of the software application for 
the second language based on the code asso- 
ciated with the text elements In the first and sec- 
ond language. 

2) Data processing unit of 1), wherein the text ele- 
ments are provided at specified positions within a 
code file including the code and a code section hav- 
ing instructions to merge the translated text ele- 
ments in the second language into the code file at 
the positions of the corresponding text elements in 
the first language. 

3) Data processing unit of 1), including: 

a code section having instructions to collect the 
text elements in the first language; 

a code section having instructions to store them 
in a text element file; and 

a code section having instructions to merge the 
translated text elements in the second lan- 
guage into the text element file. 

4) Data processing unit 1), including a code section 
having instructions to link each text element in the 
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first language to a location in the code with one of 
a plurality of property keys. 

5) Data processing unit of 4). including a code sec- 
tion having instructions to link the translated text el- 5 
ements In the second language with the property 
keys of the corresponding text elements in the first 
language. 

6) Data processing unit 1 ), including a code section 
having instructions to associate the text elements 
in the first language with a first language identifier 
and the text elements in the second language with 
a second language identifier. 

7) Data processing unit of 3), including a code sec- 
tion having Instructions to Include into the text ele- 

mont filo ^rkntovt infr^rmatirkn /^/Mxtnrieinn of laoct 

one of language identifiers and property keys. 

20 

8) Data processing unit of 1 ), including: 

a code section having instructions to obtain a 
functional code element of the software appli- 
cation including a property key for each text el- 25 
ement at respectively specified locations; 

a code section having instructions to generate 
a first localized property code element compris- 
ing the text elements in the first language and 
the property keys In associatbn with the text 
elements; 

a code section having instructions to generate 
a second localized property code element com- 35 
prising the text elements in the second lan- 
guage and the property keys in association with 
the text elements; 

a code section having instructions to link the 
functional code element with the first localized 
property code element using a first language 
identifier; and 

a code section having instructions to link the ^5 
functional code element with the second local- 
ized property code element using a second lan- 
guage identifier. 

9) Data processing unit of 8). including a code sec- so 
tk>n having instructions to perform the linking oper- 
ation during runtime execution of the software ap- 
plication. 

1 0) Data processing unit of 8), wherein the property 55 
code elements are constituted by JAVA properties 
and the property keys are constituted by JAVA prop- 
erty keys. 



34 

11) Data processing unit 1), including a code section 
having instructions to start a mapping process in or- 
der to provide the localized version of the software 
application for the first language, the mapping proc- 
ess receiving the first language identifier as an in- 
put. 

12) Data processing unit of 11), including a code 
section having instructions for one of a compilation 
and an interpretation of the code. 

13) Data processing unit of 1 ), including a code sec- 
tion having instructions to generate an Input file in- 
cluding at least one of: 

language identifiers; 

file names of the localized version of the soft- 

text elements in the first and second language; 
and 

property keys associated with the text ele- 
ments. 

1 4) Data processing unit of 3), including a code sec- 
tion having instructions to obtain translation text el- 
ements by extracting relevant information from the 
text element file and to import the information into 
a database; and a code section having instructions 
to merge the translated text elements are back into 
the text element file. 

1 5) Data processing unit of 1 ), including a code sec- 
tion having instructions to obtain the translated text 
elements using a web-based tool. 

1 6) Data processing unit of 3), wherein the text el- 
ement file Is constituted by an XML file and wherein 
generating the translation text elements includes an 
XML editor. 

17) Data processing unit of 1), wherein the text el- 
ements include at least one of: 

menu items of a display screen; 
text elements of a display screen; 
a runtime message for a user; 
help information; 

installation information on the application pro- 
gram; 

language dependent symbols; 
language dependent formatting information; 
language dependent layout infonnation; and 
language dependent code sections of the code. 

[0226] A further embodiment relates to database ap- 
plication methods and programs for localizing software, 
translating texts contained therein and to support trans- 
lators in localizing software and translating texts. It also 
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relates to a translation apparatus for localizing software, 
translating texts and supporting translators. 
[0227] Conventional translation programs try to trans- 
late texts on a "sentence by sentence" basis. Such con- 
ventional translation programs encompass the analysis 
of the grammatical structure of a sentence to be trans- 
lated and the transfer of it into a grammatical structure 
of a target language sentence, by searching for gram- 
mar pattern in the sentence to be translated. The text to 
be translated can also be called the source language 
text. This is usually done by analyzing the syntax of the 
sentence by searching for main and subordinate claus- 
es and so on. For this purpose the single words of the 
sentence have to be analyzed for their attributes, just 
. like the part of speech, declination, plural, case and the 
like. Further, conventional translation programs try to 
. transform the grammatical form from the source lan- 
guage grammar to the target language grammar, to 
translate the single words and Insert them in the trans- 
formed grammatical form. If the translation program 
works correctly, the translated sentence exactly repre- 
sents or matches the sentence to be translated. One dif- 
ficulty is that the translation of many words in the text to 
be translated is equivocal and represents many different 
words in the target language. Therefore, as long as 
translation programs cannot use thesauruses specifi- 
cally adapted for detecting the correct semantical ex- 
pressions and meaning of sentences, according to the 
context, machine translations are imperfect. 
[0228] Another drawback of the above mentioned 
translation programs is that especially slang and slang 
grammar is not translatable, as slang uses grammar 
rules different from the standard grammar rules. Addi- 
tionally the complex grammar rules are difficult to de- 
scribe with mathematical laws and therefore require 
huge calculation costs even for simple sentences. Ad- 
ditionally, ambiguous source language sentences are 
especially difficult to translate into target sentences with 
the same ambiguous grammar structure. 
[0229] Another drawbacic of the conventional transla- 
tion programs is the fact that the translation perform- 
ance is limited, and stays limited, and except of update 
options for the dk:tionaries and the grammar rules, the 
conventional translation programs are limited in their 
perfomnance. Conventional translation programs are 
not adaptive, and repeat the same translation errors, as 
the user cannot change the grammar rules by himself 
without risking a total breakdown of the translation ap- 
paratus. 

[0230] Another problem is connected with software lo- 
calization, i.e. the adaptation of software to a certain lo- 
cal, geographic or linguistic environment in whk>h it is 
used. Such a localization must be done with internation- 
ally available software tools in order to ensure proper 
function with users coming from different cultural and 
llnguisttc backgrounds. 

[0231] Such problem is also related to the fact that 
different translators work simultaneously on different as- 



pects of a software. So e.g. one team translates the text 
entries in a source code of a software, another team 
translates the manuals, while a third team translates the 
"Help" files. To achieve a correct localized version of a 

5 software it is beneficial that the three teams have to use 
the same translations for same words so that the man- 
uals. "Help" files, and the text elements in the software 
itself consistently match each other. To achieve this, the 
teams conventionally have to lay down the keywords 

10 and the respective translations used in the software. 
This is time consuming and requires a good communi- 
cation between the teams. 

[0232] It is desirable to have a method, program and 
device whbh is capable to translate, or support transla- 

'5 tors, in localizing software and software related texts 
with low calculation requirements, a reasonable exploi- 
tation of synergistic effects and the capability of consist- 
ent translation in both the software and the related text 
parts, such as manuals, Help files and so on. 

20 [0233] It is further desirable to have a method, pro- 
gram and device which is capable to adapt the text 
translations of software related texts even to an unusual 
use of grammar and words. 

[0234] It is further desirable to have a method, pro- 

2S gram and device which is capable to localize software 
and/or to support people in localizing software.-. 
[0235] According to an embodiment a method for lo- 
calizing software is provided. The method localizes the 
software by adapting the language of texts in a source 

30 code of said software by extracting text elements from 
the source code. Next, untranslated text elements are 
searched in said extracted text elements. Translation el- 
ements are retrieved for each untranslated text element, 
e.g. by searching a database with pre-stored matching 

35 source text elements and respective translations. The 
next operation is related to associating said searched 
untranslated element of the source language with said 
retrieved translation elements, if such translation ele- 
ments are found. 

40 [0236] In th Is embodiment the method supports a soft- 
ware localizer (or user) by offering one or more possible 
translations of a text element contained in the source 
code of a software program. In this way the user can 
simply perceive the translation proposals retrieved from 

45 a database. The method ensures the adaptability of dif- 
ferent software to certain cultural, geographic or linguis- 
tic environments. 

[0237] In another embodiment the method further 
comprises the operations of validating said retrieved 

50 translation elements, and merging said source code 
with sakj validated translation elements. 
[0238] With these steps the user can easily decide if 
he wants to accept (validate) or discard the suggested 
translation. The validation of the suggested translation 

55 may be executed automatically, if the user has validated 
the same translation element in another section of the 
source code. Merging the source code with said validat- 
ed translation elements, finally indicates the enlarge- 
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ment of the one language text elennents in the source 
code with the validated other tanguage(s) translation el- 
ements. The merging may be executed preferably after 
translation of the whole text. 

[0239] In another embodiment, the method further 5 
comprises a compiling operation to compile said 
merged source code to generate a localized software in 
binary code. This software preferably comprises one or 
more text libraries in languages different from the lan- 
guage of the original source code. The operation of com- io 
piling can be the last operation in the generation of a 
localized software version, dependent on the program- 
ming language. Preferably an additional operation of 
binding may be executed when the programming lan- 
guage requires the binding of sub-modules or sub-librar- is 
les after compilation. In this case the compiling opera- 
tion Is followed by one or more binding operations. De- 

fin^wi iwwt Ik wti 1^ pi wv^i di I II I til 1^ iciiivjua^c;, ii ic (.^{Jdaiiuii 

of compiling can be an assembling operation. 
[0240] In another embodiment, the method for local- 20 
izing software further comprises an adaptation of the 
language of texts related to said software, e.g. manuals, 
Help files, etc. for illustrating the use of said software 
and supporting the user accordingly. Software is often 
provided with additional texts such as "Help"- files, man- 25 
uals, packaging prints and the like, these texts being 
provided with translations matching with the translations 
used in the source code of the software. The translation 
of software related texts may be executed by the addi- 
tional operations of: searching untranslated elements of 30 
the software related text, retrieving translation elements 
for each untranslated text element of the software relat- 
ed text on the basis and In accordance with the associ- 
ation of said retrieved source code translation elements, 
and associating said untranslated elements of the soft- 35 
ware related text with said retrieved translation ele- 
ments. Thereby it is ensured that a consistent transla- 
tion is performed within both the translation of source 
code texts and of software related texts. 
[0241 ] It is to be noted that the operation of retrieving 40 
translation elements for each untranslated text element 
of the software related text on the basis of the associa- 
tion of said retrieved source code translation elements 
may include that said associated source code transla- 
tion elements may have been previously validated, 
merged or even compiled, with a preference on the val- 
idated entries. 

[0242] It is to be noted, that the operations of the 
method for localizing software and translating software 
related texts can be executed successively, interleav- so 
ingly and/or even simultaneously. The method may be 
executed in a local area network (LAN), wherein differ- 
ent teams of translators access and/or retrieve the 
translation suggestion from the same table and/or dic- 
tionary and/or library and/or storage unit. To simplify the ss 
access and to standardize the translation of a software, 
the storage unit may be related to a single language soft- 
ware localization, i.e. there is one translation sub-dic- 



tionary for each language in the localized software ver- 
sion. This feature may be combined with a composed 
translation dictionary structure, so that a number of key- 
words are stored in and retrieved from a localization 
specific database, by which keywords of minimum re- 
quirements are defined. Text elements not containing 
said keywords can be retrieved from a common data- 
base. 

[0243] According to another embodiment a method 
for localizing software related texts is provided by which 
- dependent on or irrespective from the translation of 
software source code - text elements are translated. The 
method utilizes text elements of said software related 
text and their respective translations stored in a data- 
base. First, all untranslated text elements are searched 
in said software related text. Next, translation elements 
are retrieved for an untranslated text element, e.g. by 
seaioiiiny a uaicibase wilh pre-sLored matching source 
text elements and respective translations. Associating 
said searched untranslated element of the source lan- 
guage with said retrieved translation elements is done, 
if and after such translation elements are found. 
[0244] In this embodiment the method support:s a 
translator by offering one or more possible translations 
of a source text element. The user or translator can eas- 
ily decide if he wants to accept or discard the suggested 
translation. The main difference to conventional trans- 
lation programs is that the grammar of the source text 
element is not checked. This is not necessary, as only 
the text structure of the source language has to match 
a previously translated text element. It is like using an 
analphabet for comparing a pattern (the source text el- 
ement) with previously stored patterns, in a card index 
and attaching a respective file card (with the translation 
element) at the place the pattern was found in the source 
text. Then a translator can accept or discard the index 
card, instead of translating each text element by himself, 
thereby improving his translation speed. The perform- 
ance of the pretranslation is therefore only dependent 
on the retrieving speed of the file card and on the size 
of the card index, and not on the linguistic abilities of the 
user perfonning the translation. In another embodiment 
two or more users may sweep the card index the same 
time. Additionally, in another embodiment, the users can 
take newly written Index cards from another user and 
sort them Into the card index. 

[0245] In an embodiment the associating is executed 
by entering said retrieved translation elements into a ta- 
ble. The use of tables will simplify the processing of the 
text elements and enables the developers to use data- 
base management systems (DBMS) to realize this em- 
bodiment in a computer. The use of tables can further 
simplify the access of retrieved translation elements, if 
they are retrieved from a database. 
[0246] The use and the interaction of tables in a da- 
tabase are well known and easy to handle tasks in da- 
tabases, especially if the tables comprises pre-defined 
translated phrases compared to an ambiguous gram- 
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mar analysis. The transfer to tables of a database offers 
additional benefits, as comments, markings and even 
translation related background information, like lan- 
guage code, translation code and the like can be stored 
In additional columns In the table. With the "patterns" 
stored In columns the job of users perfomriing the trans- 
lation in above example is simplified by just taking the 
next pattern in the column, and no longer searching for 
the next patch in a patchwork. 

[0247] According to another embodiment, the opera- 
tion of retrieving translation elements comprises the op- 
eration of comparing each untranslated text element 
with entries of a dictionary database. 
[0248] According to another embodiment, the re- 
ceived translation element Is entered in at the location 
of said untranslated text element or in proximity of said 
untranslated text element. So the translated element 
may replace the untranslated text element. The trans- 
, lated element can be placed below the untranslated el- 
ement. The translated element can e.g. be entered in a 
field element adjacent to the field element of an untrans- 
lated text element, if a table is used for the translation 
method. 

[0249] According to another embodiment a transla- 
tion method further comprises displaying of matching 
translation elements to a user, and waiting for user input 
indicating a validation of a specific matching translation 
element. The validation can be executed by a user en- 
tering a valid translation element by himself. 
[0250] According to another embodiment the transla- 
tion method further comprises a operation of editing said 
received translation element, by user Input, prior to said 
validation. 

[0251] The user can accept or discard entries in the 
pretranslatbn table by interaction. The Interaction with 
a user includes different advantages. First a user can 
decide by himself if he wants to accept the proposed 
entry. Second, if multiple entries are proposed the user 
can select the best one, or even select one of the pro- 
posed lower rated translation suggestions and adapt it 
to the present text to be translated. The user can choose 
. If he wants to select one of the proposed translation el- 
ements in the pre-translatlon table, or if he wants to 
translate said text element by himself. 
[0252] According to another embodiment, the trans- 
lation method comprises updating said dictionary data- 
base with said validated translation element. By updat- 
ing the database with new text elements and translation 
entries the database is extended and Improved. This ex- 
tension can be executed automatically e.g. by automat- 
ically updating the dictionary database with the valida- 
tion of a translation element. The updating of the data- 
base can be executed according to different proce- 
dures. In one embodiment, the database updating can 
be executed by transferring all validated translation el- 
ements from the user device to the database, so that 
the database itself can decide if that validated transla- 
tion element is already stored, or is to be stored as a 



new translation element. In another embodiment, the 
updating of the database may be executed by transfer- 
ring only newly generated database entries to the data- 
base. It may be noted that it may be advantageous that 

s a user, a user device, or the database checks if a vali- 
dated text elementAranslation element pair is already 
present In the database, to prevent a rising number of 
similar or identical entries which must be avoided. To 
prevent that invalid translation elements can be dragged 

10 into the translation database^ the updating of the trans- 
lation database may even be accomplished by an addi- 
tional validation process initiated from a second trans- 
lator. The second validation can easily be executed, as 
the translator for the second validation only has to de- 

'5 cide if a translation element matches the respective text 
element or not. It can also be possible to discard certain 
translation proposals as invalid by a user input, to pre- 
vent that the system offers this translation element a 
second time. This feature can be embodied as a "neg- 

20 ative key ID"- entry in a certain column of the translation 
table. 

[0253] According to another embodiment, an index is 
generated in an additional operation indicating the 
grade of conformity of an element of the text and of the 

25 dictionary database. This Index is useful, if the text ele- 
ment to be translated and the text entries stored' in the 
database differ only slightly, so that a translator may 
easily derive a correct translation from a slightly different 
database entry. The depbtion of an index describing the 

30 matching of an untranslated text element and a trans- 
lated text element can be described as fuzzy matches. 
The generated index may be described as a "fuzziness" 
index of the matching element. 
[0254] According to' a further embodiment, the 

35 number of entries in the said pretranslation table of one 
text element is related to the grade of matching. The 
number of matching translations to be retrieved from the 
translation database has not been limited until now, so 
that more than one matching entry of the database may 

^0 be retrieved. If more than one entry can be found, the 
number of retrieved entries may be limited to a prede- 
termined value of the matching grade index. Altemative- 
ly, the number of retrieved database entries could be 
limited by a predetemiined value. Both limits prevent 

^5 that a human translator has to face a too big number of 
translation proposals. The number of translation pro- 
posals can be limited by a predetermined value e.g. of 
the matching index. If the predetermined matching index 
is set to zero, the user in the above example would re- 

50 trieve the whole database for each source text element 
in the table. 

[0255] In another embodiment, a translation entry of 
the source language text element entry is accepted as 
valid translation automatically, if said index indicates an 
55 exact match of said untranslated text element with said 
source language text element entry. This option auto- 
mates the above mentioned translation support method 
to an automatic translator for text elements with exactly 
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matching database entries. This automatic translation 
method may even economize the translator, if the texts 
to be translated are limited to a small lingual field com- 
bined with a huge database. Huge databases suggest 
a centralized use of the translation method in computer 
networks such as local area networks or the internet. 
This would enable a fast generation of a huge universal 
translation database, if any net user can access the da- 
tabase for translation tasks improving the database with 
each accepted translation. To prevent abuse of the da- 
tabase the entries may be marked as authorized by the 
translators of the provider. 

[0256] According to a further embodiment, the meth- 
od comprises a marking operation of translated or un- 
translated or partially translated text elements. The 
markings can be used to indicate the status of the trans- 
lation, distinguishing between different grades of trans- 

lotlAne o ri fiilKf nsirttoll^' i mtrort^oiotA^^ v^f^t^i^^^ 

may be incorporated in the text, or may be added in a 
separate column into the translation table. The makings 
can be used to indicate if the specific table entry has 
been translated by a translator, or is an automatically 
generated proposal, and the like. The markings are es- 
pecially useful, if the front-end used by the translator de- 
picts the table entries as a conventional text without a 
visible table structure. The markings can be colored text, 
colored background, bold or oblique depiction of the 
text, bold or colored tables or frames and the like. 
[0257] Markings of the table entries may indicate e.g. 
a number of how often this database entry has been 
used or has been accepted by a translator. The mark- 
ings may indbate e.g. the differences between the 
translation suggestion and the actual text, to simplify the 
work of the translator The marking may mark a single 
word differing in the database entry and in the transla- 
tion. The marking may indicate the quality of the sug- 
gested translation. The marking may even indicate the 
similarity to pre-translated database entries, so the user 
may recognize if the user selected an unusual grammar 
or word translation. A marking can be applied to the 
source text, indicating a grammar structure, so that e.g. 
the main clause is marked with one color and the sub- 
ordinate clauses in another color. Or the flexion of sub- 
ordinate clauses to words in the main sentences may 
be indk^ated. 

[0258] According to another embodiment, the text el- 
ements are texts. Whole texts or text sections or para- 
graphs include the advantage of fast translation if such 
a paragraph can be found in the database. The expect- 
ed drawback, that whole texts stored in a database 
would exceed the limits of any database can be ignored, 
as most translations especially of technical texts or of 
letters include few but very similar text sections. These 
sections can be e.g. addresses, warranties, terms, 
"Help" files, conditions of trade and the like. 
[0259] According to a further embodiment, the text el- 
ements are sentences. The text elements can be whole 
sentences or main and subordinate clauses, or simply 



phrases, depending on the selection of the single text 
element. The longer the text element is the better the 
translation can be expected to be, and the bigger the 
related database is. It could be expected that the sen- 

5 tence is an ideal text element, and this is the shortest 
logically independent language unit. The use of main 
and subordinate clauses may be used especially in 
translations from English to Japanese or from French to 
German to simplify the correct use of pronouns and re- 

10 fiexives. 

[0260] In another embodiment, the text elements are 
words. This would be easy to implement even In rela- 
tively small databases, for supporting a translator in 
translating a text by providing the translations of the sin- 

15 gle words of a sentence in the source language text. 
Even big translation dictionaries can be stored in relative 
small storage mediums. The person using this feature 
only has to SGl^ct the correct translatiori o» tlie propu^iuu 
word translation and adapt the grammar of the source 

20 language to the target language, thereby rendering the 
use of dictionaries obsolete. The dictionary function can 
be combined with the above mentioned index feature, 
indicating how often a special translation has been se- 
lected. 

25 [0261] It is to be noted that the single text elements 
could be stored in any logical form in the database. For 
example a text may be present as a tuple of key Identi- 
fication numbers of sentences, and/or the texts and sen- 
tences may be present as a tuple of key identification 

30 numbers of words and/or grammar reference. T= texts, 
words and/or may be present as single texts in :ne da- 
tabase. The structure of the conceptual level or the in- 
ternal level of the database is not important for the meth- 
od. 

35 [0262] According to another embodiment, the various 
above mentioned text elements are combined to a sin- 
gle translation method. In this method the database is 
first searched for text sections, then for sentences and 
finally for words. The three searches may be executed 

40 successively with or without intermediate user interac- 
tions. In the first case the user first checks the suggested 
text sections, then the computer searches for transla- 
tions of sentences, to be checked by the user and finally, 
searches for single words to be finally checked by the 

45 user. The computer may successively check the three 
hierarchic levels of text elements, preferably only con- 
tinuing In a lower hierarchic level if no suggestion has 
been found in the higher hierarchic level, leading to a 
mix of suggested text section-, sentence- and word 

50 translations. To clarify such a mix of suggestions a front- 
end ot the translation support progrann may mark the 
hiera'-chic level of the suggested translation. It can be 
compared with cutting down a groove: You can first cut 
all trees, then cut all branches, or you could cut down 

55 each tree, cut Its branches, cut down the next tree, and 
so on. Equally the translation program may first com- 
pare all text sections with the database, then all sen- 
tences, and next all words, or may compare a text sec- 
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tion, next compare all sentences of said text section, if 
the text section could not be found in the database, con- 
tinuing by checking the database for all sentences in that 
text section, and continuing by searching all words in 
the database of sentences that could not be found in the 
database. The search for text sections or for words may 
be economized. With these combined features a trans- 
lator can easily utilize a database to generate a pre- 
translatlon simply and fast relieving him of the duty to 
thumb dictionaries and grammar books for translating. 
[0263] According to another embodiment a method 
for localizing software, translating texts, or supporting 
the translation of texts, further comprises processing of 
text elements and translated text elements stored in said 
database. The processing can be a preprocessing to 
transfer an arbitrary source text to a database table, in- 
cluding such operations as converting different text files 
to a file fomnat used In the database to simplify the re- 
trieving of matching database entries. Similarly, a trans- 
lated text in the database can easily be transfomned to 
an arbitrary file format. The transfer of the text to a table 
requires splitting the source text to single text elements. 
The processing can be a post processing e.g. by apply- 
ing statistics to extract translation rules. By means of 
statistics, analyzing e.g. the behavior pattern of a user, 
a translation device may be enabled to translate sen- 
tences by itself. So the method may comprise analyzing 
the userinput, on a certain difference patterns, of source 
text and database entries, enabling the method to gen- 
erate translation suggestions assembled from database 
entries and user input patterns. The method may further 
comprise transferring operations texts to and from a da- 
tabase. This offers multiple and useful options. With this 
. option the pretranslation of the source code text can be 
simplified as the source code text can be entered as text 
elements in a database compatible form, i.e. a table. 
[0264] According to another embodiment, a method 
for localizing software, translating or supporting transla- 
tions further comprises the operation of sorting said text 
elements. A sorting operation could be performed prior 
or posterior to the generation of translation suggestions. 
So, a user may sort the text elements e.g. of the source 
text in an alphabetk: order, sort the source text forcertain 
"keywords", and the like. A special application of a sort- 
ing operation can be to sort the sentences according to 
grammar structures, the length of sentences or the 
number of words or characters used in a sentence. By 
sorting grammar structures, the method can be used to 
simplify the translation and the use of the method. The 
simplification resides in.the fact that the translator starts 
e.g. with simple grammar structures working himself 
through to the complex grammar structures. This ena- 
bles a user to practice with simple sentences to be pre* 
pared for complex sentences. The user may adapt the 
order of the sorting e.g. by transferring a text element 
to the end of a sequence in the order 
[0265] According to another embodiment a software 
tool for enabling anchor supporting a user In translating 



of texts or locali7ing of software is provided. The soft- 
ware tool comprises program code portions for carrying 
out the operations of the above mentioned methods, 
when said program is implemented in a computer pro- 

5 gram. The software tool can be implemented e.g. in a 
database management program (DBMS) to offer the us- 
er additional translation features. The software tool can 
be implemented into a translation program to offer a 
combination of the features from conventional features 

10 and features according to the described embodiments. 
The combination of a conventional translation program 
and a program according to the present examples would 
enable a user to use an intelligent and adaptive trans- 
lation program, the performance of which increases with 

IS the number of translated sentences. A combination of a 
conventional translation program and an embodiment 
may utilize an additional grammar filter, to check e.g. 
the source text and the user input to prevent errors in 
the translation, and to improve the quality of a translation 

^0 by marking the translated passage in the text with an 
"equivocal source text"- mark. 

[0266] According to another embodiment a computer 
program for enabling and/or supporting a user to trans- 
late texts from a source language or localizing software 
by means of a database, comprises program code sec- 
tion for carrying out the above operations of the above 
methods when said program is run on a computer or a 
network device. 

[0267] According to a further embodiment a computer 

30 program product is provided comprising program code 
sections stored on a computer readable medium. The 
computer program code sections are for carrying out the 
above mentioned translation and software localization 
method when said program product is mn on a computer 

35 or network device. 

[0268] According to yet another embodiment a com- 
puter device for executing software localization;, trans- 
lation or translation support tasks is provided. The com- 
puter device is programmed for carrying out the above 

40 mentioned translation methods. Said computer device 
could be a network connected in and an output device 
transferring source language texts via a network to a 
centralized translation database. This computer devk^e 
can be a database device for translation purposes. The 

45 device may be equipped with a scanner. 

[0269] According to another embodiment an appara- 
tus for localizing software by adapting the language of 
text contained in a source code of the software is pro- 
vided. The apparatus comprises a component for ex- 

5C? tracting text elements from the source code, a compo- 
nent for searching untranslated elements of the extract- 
ed text elements, a component for retrieving translation 
elements for each untranslated text element and a com- 
ponent for associating the untranslated elements of the 

55 source code with the retrieved elements. The compo- 
nent for retrieving translation elements may be a com- 
ponent for searching translation elements within a da- 
tabase with pre-stored matching source text elements 
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and respective translations. The component for associ- 
ating the searched untranslated element of the source 
language with the retrieved translation elennents is op- 
erated if such translation elements are found. Otherwise 
the searching operation is continued or the user is in- 5 
formed. 

[0270] According to another embodiment of the 
present innovation an apparatus for localizing software 
related text by adapting the language of the text Is pro- 
vided. The apparatus comprises a component for io 
searching untranslated elements of the extracted text 
elements, a component for retrieving translation ele- 
ments for each untranslated text element and a compo- 
nent for associating the untranslated elements of the 
source code with the retrieved elements. The compo- is 
nent for retrieving translation elements may be a com- 
ponent tor searching translation elements within a da- 

tahAftO with niro-ctnrart motr^Kinf-i c-r^trrs^ 

and respective translations. The component for associ- 
ating the searched untranslated element of the source 
language with the retrieved translation elements is op- 
erated if such translation elements are found. 
[0271] According to another embodiment an appara- 
tus for translating texts elements by means of a data- 
base, comprises: 2s 

a module to communicate with said database, 

an interface for exchanging data, 

a processing device for retrieving elements from 

said database. 30 

[0272] According to another embodiment the appara- 
tus further comprises a dictionary database. 
[0273] The apparatus can be a network device com- 
municating via said network with a database and a user 35 
or terminal device for user input. The apparatus can 
comprise a built-in or an external database. The appa- 
ratus can be a network device, a temnlnal device, an In- 
dependently operable user translator. An independently 
operable user translator may comprise a scannerto sIm- 40 
plify the transfer of the source text to the translator. The 
scanner may be able to perform screenshots of a user 
device, so that a user may be able to translate sentenc- 
es depicted on a computer or television monitor. This 
would offer e.g. an "instantaneous subtitle translator" for 45 
the use with a TV. 

[0274] The dtelionary database provided can contain 
the data of a sentence based dictionary. The database, 
especially a database containing a sentence based 
translation dictionary can be applied in translation de- so 
vices, or to extend the abilities of an existing conven- 
tional translation device. 

[0275] The apparatus can be a sentence based dic- 
tionary for translation purposes. The difference to con- 
ventional dictionaries is that the translated units are not ss 
words and but whole sentences. It is apparent that such 
a dictionary, if printed as a conventional book may be 
larger than the "encyclopedia Britannica" and could ap- 



pear a bit bulky, but would require only a single access 
per sentence, without the need of checking the gram- 
mar. The dictionary is incorporated In an electronic 
book, simplifying the access, and reducing the weight 
and improving the user interface of the dictionary. Said 
electronic dictionary may even comprise a scanner for 
simplified source language text input. 
[0276] Another embodiment provides a network sys- 
tem for enabling and/or supporting at least one user to 
localize software by translating texts in said software by 
means of a database. The network system comprises 
at least one of the aforementioned translation or soft- 
ware localization apparatuses, and at least one transla- 
tion database for exchanging data with said at least one 
apparatus. The software to be localized can be trans- 
ferred to the apparatuses via the network, too. 
[0277] In the following an embodiment will be de- 

SCilbG VViiM rGSpcCt to Fiyuit; 11 ti. TfieitJ ciiu shuwn ihe 

operations of a method for localizing software by chang- 
ing, adapting or translating the language in a source 
code of said software, e.g. by translation, wherein the 
method comprises: 

extracting text elements from said source code of 
said software, in operation 1 ; 
searching untranslated elements of said extracted 
text elements, in operation 3; 
retrieving translation elements for each untranslat- 
ed text element, in operation 5; 
associating said untranslated elements of the 
source code with said retrieved translation ele- 
ments, in operation 9; 

[0278] In this basic method, the translation elements 
can be retrieved from a database 7, The associated un- 
translated elements and the translation elements can 
then be transferred to a user interface to be displayed 
on a screen 15. This basic method for translating texts 
can be extended to the method described in figure 12, 
[0279] Figure lib shows a block diagram Illustrating 
an embodment of an apparatus for localizing software 
by changing, adapting or translating the language in a 
source code of software, e.g. by translation. 
[0280] The apparatus 500 comprises a component for 
extracting 502 text elements from a sou roe code 51 0 of 
the software. The component for extracting 502 may be 
constituted by a data processing device or a program 
section executed at a processing device. Moreover, the 
component for extraction 502 may be realized by a code 
section containing instructions for extracting. The text 
elements may be extracted from the source code of the 
software according to the operation 1 shown in figure 
11a. 

[0281] Further, the apparatus 500 comprises a com- 
ponent for searching 504 untranslated elements of the 
extracted text elements. The component for searching 
504 may be constituted by a data processing device or 
a program section executed at a processing device. 
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Moreover, the component for seRrching 504 may real- 
ized by a code section containing instructions for ex- 
tracting. The untranslated elements of the extracted text 
elements may be searched according to operation 3 
shown in figure 11a. 5 
[0282] Further, the apparatus 500 comprises a com- 
ponent for retrieving 506 translation elements for each 
untranslated text element. The component for retrieving 
506 may be constituted by a data processing device or 
a program section executed at a processing device. io 
Moreover, the component for retrieving 506 may real- 
ized by a code section containing instructions for ex- 
tracting. The translation elements can be retrieved from 
a database 7. The translation elements may be retrieved 
for each untranslated text element according to opera- is 
tion 5 shown In figure 11a. 

[0283] Further, the apparatus 500 comprises a com- 
ponent for associating 508 the untranslated elements of 
the source code with the retrieved translation elements. 
The component for associating 508 may be constituted 20 
by a data processing device or a program section exe- 
cuted at a processing device. Moreover, the component 
for associating 508 may be realized by a code section 
containing instructions for extracting. Untranslated ele- 
ments of the source code may be associated with the 2s 
retrieved translation elements according to operation 9 
shown in figure 11a. 

[0284] Figure 12 depicts a flowchart of a software lo- 
calization and related text translation method according 
to an embodiment. In the figure the method is divided 30 
by a dotted line separating a branch 1 02 to 1 1 4 describ- 
ing the localization of the software from a branch 1 22 to 
132 describing the translation of software related texts. 
The method depicted in figure 12 starts with a start ele- 
ment 100. The start element provides the presence of 35 
a software source code and or a software related text. 
As described in figure 11a. both branches start with an 
extraction operation 102, 122 to extract text elements 
from the source code and/or from software related text. 
In a next operation said extracted text elements are 
searched for untranslated text elements in the opera- 
tions 104, 124. In the next operations 106, 126 transla- 
tion elements are retrieved for each untranslated text 
element from a database 150. Both branches, can ac- 
cess the same database 150 to retrieve the translation 45 
elements. Accessing the same database comprises the 
advantage that both translations are based on the same 
set of keyword translations. It can therefore be prevent- 
ed that the manual describing an icon calls It e.g. "Mem- 
ory" while the same Icon in the user interface of the soft- so 
ware is called "Storage". So this method for localizing 
software prevents the occurrence of inconsistencies be- 
tween e.g. the software and the manuals. The same un- 
ambiguous expressions are used for denominating the 
same notions. ss 
[0285] The operations 108. 128 describe the associ- 
ation of the text elements and the translation elements. 
As described in the following, this may include the use 
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of pre-translation tables as depicted in the figures 17a, 
17b. 18a and 18b. It is to be noted that the software 
source code translation and the software related text 
translation may be executed with the same or with dif- 
ferent translation tables. The operations 110, 130 de- 
scribe a validation of translation elements. The valida- 
tion may be executed automatically (or manually by user 
input). If none of the proposed translation elements can 
be validated, the method requests a user Input of a valid 
translation element, In operation 116. With the user input 
of a valid translation, the method can access a new pair 
of translation elements, that may be utilized in the trans- 
lation of the other branch. This updating (depicted as 
the arrow between operation 116 and the database 1 50) 
results in a growing database 150, with an increasing 
number of entries and an increasing precision of the 
translation proposals. One possible updating procedure 
Is depicted in figure 15. It should further be noted that 
the method of both of the branches may be executed In 
an Interieaving fashion, as above described e.g. in the 
description of figure 14. 

[0286] It should further be noted that the temporal dis- 
tribution of the execution of the operations Is not impor- 
tant. Therefore, the flowchart may be executed by first 
localizing the software, and then translating the software 
related texts, wherein the translation of the texts is de- 
termined by the translations previously used for the lo- 
calization. The flowchart may also be executed by first 
translating the software related texts, and then localizing 
the sofhvare, wherein the localization of the software is 
detenmined by the translation previously used for trans- 
lating the software related texts. The flowchart may also 
be executed by simultaneously translating the software 
related texts and localizing the software, wherein the 
first validation of a translation element determines the 
following translations. This embodiment enables two 
teams to work simultaneously on localizing a software 
and its manuals, economizing the operations of deter- 
mining a translation catalogue of key words. 
[0287] if all translation elements are valid, these are 
merged (In the first branch) with the source code of the 
software in operation 112, and the source code of the 
software is compiled (or assembled) to a localized soft- 
ware version in operation 1 1 4. If ail translation elements 
are valid in the second branch they are exchanged with 
the related text elements of the software related text In 
operation 132. Then the localization of the software is 
terminated In operation 190. 

[0288] Figure 1 3a shows a flowchart according to one 
embodiment. There are shown the operations of a meth- 
od for translating elements of a source language text, 
wherein the method comprises 

searching untranslated elements of the source lan- 
guage text in operation 2, 

retrieving translation elements for each untranslat- 
ed text element in operation 4, 
associating said searched untranslated elements of 
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the source language with said retrieved translation 
elements In operation 8. 

[02891 In this basic nnethod, the translation elements 
can be retrieved from a storage unit 6. The associated 
untranslated elements and the translation elements can 
then be transferred to a user Interface to be displayed 
on a screen 10. This basic method for translating texts 
can be extended to the method described in figure 14. 
To extend this method to a software localizing method, 
the storage unit 6 may have been previously fed with 
different keyword translations from a software localiza- 
tion, and can be used to translate e.g. manuals and the 
like. 

[0290] Figure 13b shows a block diagram illustrating 
an embodiment of an apparatus for translating elements 
of a source language text. 

102911 Further, the aooaratus 600 comnrises a nnm- 
ponent for searching 602 untranslated elements of the 
software related text 610. The component for searching 
602 may be constituted by a data processing device or 
a program section executed at a processing device. 
Moreover, the component for searching 602 may real- 
ized by a code section containing Instructions for ex- 
tracting. Untranslated elements of the source language 
text may be searched according to operation 2 shown 
in figure 13a. 

[0292] Further, the apparatus 600 comprises a com- 
ponent for retrieving 604 translation elements for each 
untranslated text element. The component for retrieving 
604 may be constituted by a data processing device or 
a program section executed at a processing device. 
Moreover, the component for retrieving 604 may real- 
ized by a code section containing instructions for ex- 
tracting. Translation elementsforeach untranslated text 
element may be retrieved from a database 6 according 
to operation 4 shown in figure 1 3a. 
[0293] Further, the apparatus 600 comprises a com- 
ponent for associating 606 the untranslated elements of 
the source code with the retrieved translation elements. 
The component for associating 606 may be constituted 
by a data processing device or a program section exe- 
cuted at a processing device. Moreover, the component 
for associating 606 may be realized by a code section 
containing Instructions for extracting. The searched un- 
translated elements of the source language may be as- 
sociated with the retrieved translation elements accord- 
ing to operation 8 shown in figure 13a. 
[0294] Figure 14 is a flowchart according to another 
embodiment. The start box 10 of the flowchart presumes 
the presence of a source language text, a database with 
stored source language text elements and related trans- 
lated target text elements, and that the source and the 
target language are already entered. At a operation 12 
the system program or a user selects the type of text 
element which the present source language text has to 
be split into. The text element can be any language or 
text unit, like text sections, sentences, words and the 
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like. After the splitting of the source text into text ele- 
ments, the text elements are entered in fields of a trans- 
lation table (see figure 1 6). Then an untranslated source 
text element is searched In operation 14, followed by 
5 checking the database for a matching source text ele- 
ments in operation 1 6. If such a matching text element 
can't be found, the text element stays untranslated and 
a respective field in the pretranslation table stays empty 
or was marked with an "untranslatable " mark in opera- 
te tion 24, and the system searches for the next untrans- 
lated source text element in operation 22. 
[0295] If a matching text element can be found in the 
database, the system copies the related translation to a 
pretranslation field in the translation table in operation 
15 18. The text elements stored in the database can be ex- 
act matches or fuzzy matches. An exact match means 
that the source text element and the database text ele- 
ment arA jH^ntic^l. A fuzzy match means that the source 
text element and the database text element only differ 

20 In one or a few words or punctuation marks. Fuzzy 
matches can be marked with an index indrcating the 
fuzziness of the match, i.e. the quality of the match. In 
both cases the related translations where copied to a 
pre translation table. In the case of fuzzy matches or in 

25 the case of more than one exact match, the pretransla- 
tion table entries may be sorted e.g. for their matching 
quality, to prevent that a user wastes time searching for 
the best match. More than one translation of a single 
entry can be possible as translations of single words can 

30 be equivocal, and so the translation of whole sentences 
are equivocal, too. In the next operation 22, the method 
searches for the next untranslated source text element. 
If a next text element can be found, the method returns 
to operation 16, to loop operations 16 to 22, until a next 

35 text element can not be found. 

[0296] If the system cannot find a next source text el- 
ement, the method requests if the actual text element Is 
the smallest text element available in operation 26. If the 
actual text element is not the smallest available, the 

^0 method selects a smaller text element in operation 27 
and the method returns to operation 14, to loop opera- 
tions 16 to 24. until no next smaller text element could 
be found. If no smaller text element can be found the 
translation is terminated in operation 28. 

45 [0297] Figure 1 5 depicts a flowchart of a dictionary da- 
tabase updating method according to another embodi- 
ment. The flowchart represents an detailed execution 
example of the arrow between the element 116 and the 
database 150 In figure 12. As this figure Is related to 

50 figure 1 2. the element 1 1 6 Is depicted as used in figure 
12. In figure 12 the element is located between the op- 
erations 110, 130 and the operations 11 2, 132. These 
connections are indicated with the two arrows and the 
respective reference numerals. The validating operation 

55 116 leads to a new validated pair of a text element and 
a respective translation element. To Increase the trans- 
lation database 150, the two elements are provided with 
a preliminary key identification number (key ID), in op- 
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eration 200. The pair of elements is transferred to said 
database 150 In operation 202. The database analyzes 
both elements to generate a new key ID, in operation 
204. Finally, the text element and the translation ele- 
ment are stored, in operation 206. With a new entry 
stored In database 150. the translation database is 
growing and enables the database to increase the grade 
of matching of retrieved translation elements. 
[0298] It should be noted that the preliminary key ID 
may be cancelled or economized, if the database itself 
can generate a key ID. It should further be noted, that 
the operations of updating the database may only com- 
prise the updating of, e.g. statistical information. The da- 
tabase may only be informed about the number indicat- 
ing how often a known translation element has been 
used to translate a certain text element. The statistical 
Infonnatlon may increase the efficiency to provide e.g. 
a translation program with an improved standard data- 
base. 

[0299] Figure 16 depicts a sectipn of a translation ta- 
ble for the use in the above mentioned embodiment for 
a translation method. The first tree columns of the de- 
picted translation table represent the minimum required 
infomiation for a translation table. The depicted table 
contains four columns: In the first column the table con- 
tains a key identifk:atlon (ID), to Identify the entry in the 
translation table. The key ID can be a single key, or a 
main ID with attached sub-IDs. The second column con- 
tains language IDs. The language IDs has information 
about the used language, and can be represented e.g. 
as In the present table by the characterizing numbers of 
the telephone area code. The language ID can be a sin- 
gle key, or a main ID with attached sub-IDs, indicating, 
e.g. dialects. The third column of the table contains text 
elements (words) in the different languages. One prob- 
lem with translations is that synonyms lead to equivocal 
translations. To simplify the work of the user the table 
may contain a fourth column, providing additional Infor- 
mation about how to use the present word. The fourth 
column can contain e.g. synonyms or background Infor- 
mation of the table entry in the third column. 
[0300] It may be noted that the different keyword may 
comprise different columns with different ID numbers 
(not shown). Different columns can e.g. contain the sort- 
ing Index in the language of the word, for sorting the text 
element entries according to different sorting rules, like 
alphabetic, number of characters, grammar information 
and the like. To simplify this, additional columns can con- 
tain information related e.g. to the actual software 
number, to enable the users of the system to distinguish 
if a translation is validated for the present software lo- 
calization or has been validated for another software lo- 
calization. The table may further comprise different col- 
umns to relate the present entry to different other lan- 
guages, so that only one table with n-1 additional col- 
umns is needed for each language, to provide transla- 
tions between all n languages. Instead of n-(n-1 ) tables 
to connect each language with every other, another pos- 



sible table structure with single tables for each language 
and a central (e.g. n-dimensional) relation matrix (or ten- 
sor) would enable the method to use transitive transla- 
tions. So if a text element never has been translated 

5 from a first language to a third language, the system may 
detect that the text element has been already validated 
in a translation to a second language, and has been val- 
idated in a translation from said second language to said 
third language, the system may be able to derive a trans- 

10 lation proposal via said second language. The de- 
scribed embodiments may also utilize a object oriented 
database structure for the dictionary database. 
[0301] It should further be noted that the translation 
table can further comprise information about the origin 

IS of the text or the translation, if the software localization 
system supports translation specific keyword databas- 
es. 

[0302] Figure 1 7a depicts three user interaction inter- 
faces ("screenshots*') according to another 
20 embodiment . Figure 1 7a shows an example of how the 
described embodiments may be embodied on a compu- 
ter device. The first screenshot 40 shows a computer 
program or device depicting all found matches down to 
a matching of 84%. The screenshot 40 comprises four 
^5 columns. The first column represents a key ID of the text 
element (sentence) in the text. The second column rep- 
resents the language ID of the text element entry. The 
third column represents the database text elements en- 
tries. To simplify the decision which of the pretranslation 
30 table entries matching the source text element most, are 
shown In the source language, and therefore all entries 
in the language column are all "1". The fourth column 
can represent two kinds of information. In the case of a 
source text element the fourth column represents a sta- 
35 tus. The status of the source text element in the first line 
and third column of screenshot 40 is "untranslated". In 
the case of pretranslation entries (line 2 to 5) the fourth 
column represents a "Quality" value. Indicating how ex- 
act the source language entry (line 2 to 5) in the pre- 
40 translation table matches the source text element (in line 
1 ). The depicted percentage valuq^ may be determined 
e.g. according to the formula: x = .f2T!!!S^.^^ oo, wherein 
^ste represents the number of characters of the source 

represents the number char- 



text element and bcommon 

45 acters common and common In sequence to the source 
text element and the source language database entry. 
[0303] To simplify the use of the method the differing 
characters are depicted bold, italic and are surrounded 
with a box. Other markings of the differences can be ap- 

50 plied equally. In screenshot 40 the field in the third col- 
umn, second line is surrounded by a bold line to indicate 
that this translation suggestion is marked. With a user 
input the user may select the surrounded translation 
suggestion, e.g. by a "mouseclkrk" an "enter'* or a con- 

55 tact with a touch screen. 

[0304] With the selection the displayed table changes 
to screenshot 42: all unselected translations sugges- 
tions are deleted from the screen, and the third line of 
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the table contains the translation of the database entry. 
Therefore, line 3 column 1 contain the same key ID as 
the other two lines, and line 3 column 2 contain the lan- 
guage ID of the target language. Line 3 column 3 contain 
the translation of the source language database entry, 
and the column 4 indicate an exact match of the source 
text element and the source language database entry. 
The translation suggestion is marked with a bold frame 
to indicate that the translation suggestion is selected. 
[0305] With a second user input the depicted table 
changes to table 44. Only containing one line: In the first 
field, the key ID of the source text element, in the second 
field the language ID. in the third field the translated text 
element, and finally in the fourth field the status indbat- 
ing "fully translated". 

[0306] This is only given by way of a non limiting ex- 
ample. So the first two columns of the tables 40, 42, 44 
mav be economi7ed. The mflklnn.<% mfivhr^ diffpmnt ThA 

above described method may even skip the screenshot 
42, if the quality of the selected suggestion is 1 00%. 
[0307] Figure 1 7b illustrates schematically a flow dia- 
gram according to the user interaction shown in figure 
17a. The untranslated text may be the same as shown 
In figure 1 7a and references to figure 17a will be made 
in order to complete the flow diagram of figure 1 7b. Fig- 
ure 17b illustrates the operations of the user iterative 
interface with respect to the example presented in figure 
17a. 

[0308] In an operation SI , an untranslated text may 
be processed. The text may be "The computer is stand- 
ing on the table". The untranslated text may be further 
a text according to language "1 
[0309] In an operation S3, the database may be ac- 
cessed for retrieving translation elements for the un- 
translated text of the same language, herein all related 
translation element of the language *'1'*. The retrieving 
may involve a matching operating wherein the matching 
operation may result in exact matches or in fuzzy match- 
es. 

[0310] In an operation S5, the retrieved related ele- 
ments may be received by the computer executing the 
user interaction interface. Tpe matching quality value 
according to the formula x= i oo is determined 

of the received related translate/if! elements. 
[0311] In an operation S6, the untranslated text, the 
translation related elements is sequenced In a list by the 
user interaction interface according to the list 40 depict- 
ed in figure 1 7a. All retrieved entries are listed according 
to their matching quality. 

[0312] In an operation 37, the user may select an en- 
try of the presented list 40 shown in figure 17a. Since 
the second list entry may have assigned a quality of 
100%, the untranslated text and the translating related 
element match exactly. Due to the matching quality the 
user may select the second entry of the list, indicated 
by the bold surrounding lines according to the depicted 
list 40 in figure 17a. 

[0313] In an operation 89. the translation of the trans- 
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lation related element selected in operation S7 may be 
retrieved from the database. For retrieving the respec- 
tive key-ID of the selected translation related element 
may be used. The retrieved translation may be a trans- 
5 lation of the selected translation related element into the 
language "49". 

[0314] In an operation S11, The translation of lan- 
guage "49" of the selected translation related element 
may be received by the user interactive interface from 

10 the database. A list may be prepared presenting the un- 
translated text, the selected translation related element 
and the translation to the user desired language, herein 
a translation from the language "1" which is the lan- 
guage of the untranslated text to the language "49". The 

^5 matching quality have been determined in operation S5 
so that a new determination may be skipped. The 
matching quality value of the translation related element 

lation since the determination of the above defined 
20 matching qualitymaybedetemriined only in combination 
with text of the same language. 

[0315] In an operation 812, the respective list com- 
prising the key-ID, the language code, the correspond- 
ing element and the status or quality, respectively, may 

25 be presented in a list illustrated as list 42 in figure 1 7a. 
[0316] In an operation S13. the user confinns the 
translation of the untranslated text by selecting the 
translation. The selection may be Indicated by bold sur- 
rounding lines which is shown in list 42 in figure 17a- 

30 [0317] Due to the fact that the matching quality of the 
untranslated text and the translation related element re- 
trieved from the database shows a value of 100% the 
translation is an exact translation. The respective entry 
is available in the database such that no additional entry 

35 may have to be added to the translation database. 
[0318] In an operation 814, the translation of the un- 
translated text has been done successfully and is fin- 
ished. The user interactive interface may present the 
next untranslated text for translating the user and may 

40 start again with operation SI. 

[0319] The shown example Is related to a 100% 
matching translation. That means, that the exact trans- 
lation of the untranslated text was found in the database. 
Therefore, no further database entries may have to be 

45 included in the database. The following figure 18a and 
figure 18b present an example of a non-exactly match- 
ing untranslated text involving the generation of a new 
database entry. 

[0320] Figure 1 8a depicts another set of user interac- 
50 tion interfaces ("screenshots") accordin g to another em- 
bodiment. Figure 1 8a shows an example of how the de- 
scribed embodiments may be embodied on a computer 
device. The first screenshot 50 shows a screenshot of 
a computer program or device depicting all found match- 
es es in a matching range of 66% down to 61%. The 
screenshot 50 comprises four columns. As in figure 17a, 
the first column represents a key ID of the text element 
(sentence) in the text. The second column represents 
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the language of the text eiement entry. The third column 
represents the source text element and database text 
elements entries. To simplify the decision which of the 
pretranslation table entries are matching the source text 
element most, the pre-translation entries are shown in 
the source language, and therefore all entries in the lan- 
guage column are T. Similar to figure 17a, the fourth 
column can represent two kinds of infonnatlon. In the 
case of a source text element the fourth column repre- 
sents a status. The status of the source text element in 
the screenshot 50 is "untranslated**. In the case of pre- 
translation entries (line 2 to 3) the fourth column repre- 
sents a "Quality" value, indicating how exact the source 
language entry in the pretranslation table matches the 
source text element. 

[0321] The depicted percentage values are deter- 
mined according to the same formula as in figure 17a. 
The formula used In figure 1 7a may be modified by re- 
placing agfc by representing the number of charac- 
ters of the database text eiement. It should be noted that 
the fomnula Is not limited to the use of characters, but 
can be applied e.g. to words, sentences and the like too. 
The formula may also comprise other terms using gram- 
mar structure related values to characterize the match- 
ing. In difference to figure 17a the retrieved translation 
suggestions reaches a maximum match of only 66%. 
The closest source text entry in the table is marked with 
a bold frame. 

[0322] With a selection of the bold frame by user input, 
the system depicts the screenshot 52. The screenshot 
52 depicts In the first line the source text element, in the 
second line the retrieved database text entry and in the 
third line the translation of the database entry. As the 
system can detect the and mark the differences be- 
tween the source text element and the database entry, 
the system can be able to mark the differences In the 
translation of the database entry. All marked elements 
are depicted bold, italic, and with a small frame in the 
figure. 

[0323] Next the user may edit the translation entry 
pretranslation table in an additional operation, e.g. by 
keyboard input or the like. Advanced systems may even 
utilize voice recognition algorithms. In the present pre- 
translation table the user accepted the proposed trans- 
lation by a user input. 

[0324] By accepting the proposed translation match- 
ing only 66% with the source text element, the system 
only translates the matching part of the source text ele- 
ment The screenshot 54 represents a partially translat- 
ed element In the pretranslation table. The table 54 may 
further depk:t the source text element and the retrieved 
database entry translation. In the first column the table 
depicts the key ID "1" of the source text element. In the 
second column the table depicts no entry, as a partially 
translated sentence can hardly be related to a single lan- 
guage. The entry in the second column can be "1", or 
"1-49'* as part of the text element still is untranslated. In 
the third column the partially translated text Is depicted, 



with a bold, italic underiined untranslated part depicted 
in capitals. The untranslated sentence is surrounded by 
a dotted bold frame to indicate that the present state of 
the sentence requires additional processing. 
3 [0325] To reach the next operation, the user may se- 
lect another text element size to post-process the entry 
in the preprocessing table, or the user may first translate 
all other text elements and proceed then with a smaller 
text element. 

10 [0326] The next screenshot 56 depicts a second 
translation stage with smaller text elements, in this 
stage the text elements are words and/or word/article 
combinations. The present table depicts in the first col- 
umn a newly generated key ID 127, to distinguish the 

IS different stages of the translation algorithm. In the sec- 
ond column first line, the language ID has not be 
changed, as the sentence is still only partially translated, 
while In the second line the retrieved database entry Is 
marked with a "1" and in the third line the translation 

20 suggestion is marked as the target language with a '*49'*. 
In the third column the untranslated part is of the sen- 
tence is marked as in table 54, its related database entry 
and its translation suggestion retrieved from a transla- 
tion database. 

25 [0327] With a user input accepting the proposed 
translation, the depicted table changes to table 58, con- 
taining only one line: In the first field, the key ID of the 
source text element (in this case the sentence), in the 
second field the language ID "49", in the third field the 

30 translated text element, and finally in the fourth field the 
status indicating "fully translated". 
[0328] With the operation of accepting the suggested 
translation proposal, the system generates a new data- 
base entry 60 containing the source text element and 

35 the accepted translation. To retrieve the pair simple and 
fast, the entries comprise key IDs, language IDs. The 
new database entry is not necessarily depicted, as the 
storage operation can be executed automatically. 
[0329] It should be noted that the translation database 

40 may comprise different 100% matching database en- 
tries, due to different equivocal translations. 
[0330] Figure 1 8b illustrates schematically a flow dia- 
gram according to the user interaction shown in figure 
18a. The untranslated text may be the same as shown 

45 in figure 1 8a and references to figure 1 8a will be made 
in order to complete the flow diagram of figure 1 8b. Fig- 
ure 18b illustrates the operations of the user iterative 
interface with respect to the example presented in figure 
18a. 

so [0331] In an operation S20, an untranslated text may 
be processed. The text may be 'The computer is stand- 
ing on the table". The untranslated text may be further 
a text according to language **1". 
[0332] In an operation S22, the database may be ac- 

55 cessed for retrieving translation elements for the un- 
translated text of the same language, herein all related 
translation element of the language "1". The retrieving 
may involve a/matching operating wherein the matching 
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operation may result in exact matches or in iuzzy match- 
es. 

[0333] In an operation S24, the retrieved related ele- 
ments may be received by the computer executing the 
user Interaction interface. T^e matching quality value 5 
according to the fomnula x= ^^^^^ -1 00 is determined 
of the received related translatu?^ elements. 
[0334] In an operation S25, the untranslated text, the 
translation related elements is sequenced in a list by the 
user interaction interface according to the list 50 depict- io 
ed in figure 1 8a. All retrieved entries are listed according 
to their matching quality. The list may present the 
key-ID, the language the untranslated text or the trans- 
lation related elements, respectively, and the matching 
quality. The non-fitting text parts of the translation relat- is 
ed elements in relation to the untranslated text may be 
Indicated by italic characters. 

[03351 In an ooeration S26. the user mav select an 
entry of the presented list 50 shown in figure 1 8a. In this 
example no entry of the list shows a matching quality of 
1 00% indicating that no exact match was retrieved from 
the database. The second entry of list 50 shown in figure 
1 8a may have a matching quality value of 66%. The user 
may select the best matching entiy, herein the second 
list entry which may be indicated by bold surrounding ^5 
lines. 

[0336] In an operation S28. the translation of the 
translation related element selected in operation S26 
may be retrieved from the database. For retrieving the 
respective key-ID of the selected translation related el- 30 
ement may be use. The retrieved translation may be a 
translation of the selected translation related element to 
the language "49". 

[0337] In an operation S30, the translation of lan- 
guage "49" of the selected translation related element 35 
may be received by the user interactive interface from 
the database. A list may be prepared presenting the un- 
translated text, the selected translation related element 
and the translation to the user desired language, herein 
a translation from the language "1" which is the Ian- 40 
guage of the untranslated text to the language "49". The 
matching quality have been determined in operation 
S24 so that a new determination may be skipped. The 
matching quality value of the translation related element 
may be assigned to the corresponding retrieved trans- 
latlon since the determination of the above defined 
matching quality may be determined only in combination 
with text of the same language. 

[0338] In an operation S31, the respective list com- 
prising the key-ID, the language code, the correspond- 50 
ing element and the status or quality, respectively, may 
be presented in a list illustrated as list 52 in figure 18a. 
The non-fitting text parts of the translation related ele- 
ments in relation to the untranslated text may be indi- 
cated by italic characters. 55 
[0339] In an operation S32, the user confirms the 
translation of the untranslated text by selecting the 
translation. The selection may be indicated by bold sur- 



rounding lines which is shown in list 52 in figure 18a. 
[0340] In an operation S33, due to the fact that no ex- 
act matching translation related element was found in 
the database a mixed language translation result may 
be presented to the user by the user interactive inter- 
face. This can be seen in list 54 shown in figure 18b. 
The text "The computer" may have not been translated. 
But the remaining part of the sentence may have been 
translated by the above performed operations. 
[0341] In an operation S34, the user may select the 
untranslated text part for further translation. This can be 
seen in list 54 shown in figure 1 8a. 
[0342] The translation may be further continued by 
trying to translate a not translated text part, defining this 
part as a untranslated text and performing translation 
operations according to the operation described above. 
The untranslated text "The computer" of the language 

"1" mav he nnAratAri in thp* fnllnwinn stone 

[0343] In an operation S35, a translation related ele- 
ment according to the untranslated text part may be re- 
trieved from the database. The retrieving may involve a 
matching operating wherein the matching operation 
may result in exact matches or in fuzzy matches. The 
translation related elements of the language "1 " accord- 
ing to the untranslated text part are searched. 
[0344] The retrieving of translation related elements 
with respect to the untranslated text part may only return 
a single matching translation related element. In this 
case, the respective translation (language "49") may be 
also automatically retrieved from the database since no 
further translation related elements may be presented 
to the user for selecting. 

[0345] In an operation S37, due to the retrieving of the 
translation related element and the translation into the 
language "49" thereof a list of the partially translated 
text, the translation related element according to the un- 
translated text part and the translation may be prepared. 
The matching quality value may be determined. The de- 
termining of the quality may be derived in respect to the 
untranslated text part and the retrieved translation relat- 
ed element. The translation may have assigned the 
same matching quality value. 

[0346] To indicate the new translation operation with 
respect to the untranslated text part, a new key-ID may 
be assigned to the list entries. According to list 56 shown 
in figure 18b, the key-ID may be "127". 
[0347] In an operation S38, the list of the partially un- 
translated text, the retrieved translation related element 
and the translation (language "49") may be shown to the 
user. The respective list can be seen in list 56 shown in 
figure 18a. The partially translated text may have as- 
signed no language ID. A status information of the par- 
tially translated text may indicate a percentage value ac- 
cording to the translated text part. 
[0348] In an operation S39, the user may select the 
second list entry of the list 56 shown in figure 18b. The 
selection may be indicated by bold surrounding lines. 
[0349] In an operation S40. the combi nation of the two 
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independent translation operations of the untranslated 
text of operation S20 may lead to the complete transla- 
tion thereof. The complete translation may be presented 
by the user interactive interface to the user. The key-ID 
of the translation may show the former key-ID value of 
operation S31 . The status information indicates the suc- 
cessful translation. The respective list 58 is shown in 
figure 1 8a. 

[0350] In an operation S42. since the untranslated 
text was not found in the database a new database entry 
may be generated. The contents of the new database 
entry is shown in list 60 of figure 1 8b. The key-ID may 
be given by an available key-ID of the database and may 
be generated automatically as a result of the generation 
of the database entry. The user interactive interface may 
present the next untranslated text for translating the us- 
er and may start again with operation S20. 
[0351] A new entry may have been generated for the 
untranslated text presented in operation S20. Further 
occurrence of this untranslated text may lead to the re- 
trieving of a.translation related element of a matching 
quality value of 100%. The operations of the user inter- 
active interface In case of exact matches are above de- 
scribed in detail in figure 17a and figure 17b. 
[0352] The continuous adding of new database en- 
tries according to the presented embodiment may en- 
sure that untranslated text is translated in the same 
manner to the respective translation language prevent- 
ing the usage of synonyms or synonym text construc- 
tions which may irritate and confuse a reader of the 
translated text. 

[0353] Figure 19 depicts an apparatus for translating 
texts according to another embodiment by means of a 
database and a database management system, com- 
prising 

a module 74 to communicate with a database 78, 

a module 75 for exchanging data. 

processing device 72 for retrieving elements from a 

database. 

[0354] There is also depicted a realization of the ap- 
paratus 70 according to one embodiment. The appara- 
tus 70 is connected via a communication module 74 to 
a network 76. Via the network 76 the apparatus 70 can 
communicate with other devices (not shown) e.g. to ex- 
change data. The network 76 can be the internet, or any 
other wide area, or local area network. The communi- 
cation module 74 is connected to a Central Processing 
Unit (CPU) 72, to execute the exchange and filtering of 
data. The CPU 72 is connected to a data exchange in- 
terface 75, e.g. a user interaction interface. The data 
exchange interface 75 can be connected to a keyboard 
and a display, or via a network to a terminal device to 
interact with a user. The database 78 contains the trans- 
lation data to be accessed, via said communication 
module 74 and said network 76. To be able to translate 
texts in a correct way. the CPU 72 must be able to re- 



ceive the source texts and to relate said source texts 
with the data stored in the database 78. The source texts 
may be received via the data exchange interface 75. or 
via the communication module 74 from the network 76. 
5 To simplify the reception of the source texts, the user 
interaction device 73. the database 78 may be incorpo- 
rated in a single and maybe portable devbe (see figure 
20). 

[0355] Figure 20 depicts a sentence based electronic 

10 translation apparatus according to another embodi- 
ment. The translation apparatus is embodied as an in- 
teractive electronic dictionary 80. The electronic diction- 
ary can be an electronic book comprising a display 81 
for deputing a pretranslation table containing, a source 

IS text, translation proposals, a translated text and trans- 
lation related information. In the translation table the first 
column 85 represents a key ID, to Identify every text el- 
ement in the source text. The second column 86 con- 
tains source text elements and translation proposals. 

20 Third column 87 contains matching indk;es to indicate 
how similar the source text entry is to the source text 
element. The fourth column 88 contains status symbols 
to indicate if the source text element requires further 
processing or translating. The user can interact with the 

2s dictionary by a scroll wheel 83, keys, a scroll roll 84 and 
thumb index menu keys 90. A user can e.g. pre-select 
a character or source text element with the thumb index 
90. scroll the alphabet or the source text elements with 
the scroll wheel 83. and select translation proposals with 

30 the keys and the scroll roll 84. The electronic dkstionary 
can further contain an interface 89 to communicate with 
e.g. a network to update its database or exchange data 
with another database. The dictionary may further up- 
load new source texts via the interface 89, or print trans- 

35 lated texts on a printer connected to the interface. The 
electronic dictionary (ED) may further comprise a built 
in scanner to recognize source texts autonomously. The 
dictionary may further comprise an extension slot, to 
connect the ED with handheld scanners, mobile com- 

40 municatlon devices, wireless networks and the like. So 
the ED may be used as a translation device for custom 
officers, to translate foreign bills of loading. The ED 80 
may also be used as a conventional electronic book. An 
electrons book appltoation has the advantage that us- 

45 ers may read a book In its original language, with the 
option to translate single sentences. 
[0356] Figure 2 1 depicts a network system with an ap- 
paratus as described in figure 1 9 or 20 and at least one 
database 317. The apparatus can be a server 300 or 

so client devices 311-316, 322, 331. The database can be 
the database 317, or any other database integrated in 
one of the client devices 311-31 6, 322, 331 or the server 
300. The client devices are connected via networks 31 0, 
330. 320 to the server 300. it is assumed that the server 

55 300 contains an internal database (not shown) or can at 
least access an extemal database 31 7 or a database in 
one of the client devices 311-31 7. 322, 331 . In the figure 
the server is directly connected to two networks, a local 
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area network (LAN) 330 and r wide area network (WAN) 
31 0. In the LAN 330 only one client is depicted, the per- 
sonal computer 331. The WAN 310 is connected to a 
personal computer 311, a personal digital assistant 
(PDA) 312, a browser 314, laptop 31 5, a database 317 5 
and a gateway 318 to a comnnunication network 320. 
The gateway 318 indirectly connects a communication 
device 322, e.g. a mobile telephone with computation 
abilities with the server 300. So all the client devices 
311-317, 322, 331 are connected to the server 300. io 
[0357] All client devices may comprise user interfac- 
es, CPUs and memories or even databases. To execute 
the method according to the described embodiments 
the client devices 311-317, 322, 331 and/or the sever 
300 are enabled to access a translation database, is 
Thereby, the exact location of the translation database 
is not important. So the database 31 7 may comprise the 
translation database and offer the client devices 
311-317, 322, 331 to access the stored translation ele- 
ments. Or each client device 311-317, 322, 331 com- 20 
prises its own translation database enabling them to 
translate text elements received from an Internal or re- 
mote device. The method according to the described 
embodiments is executable as long as a translation da- 
tabase Is accessible, e.g. via the networks 310, 320, 2S 
330. In the simplest case the client devices 311-317, 
322, 331 themselves contain a translation database. In 
the simplest case the client devices are autonomous 
sofhware localizing devices being connected to the net- 
work only to access new software to be localized. A very 30 
complex case would be to access a database 31 7 via a 
server 300 which is accessing distinct databases to re- 
trieve text elements to be translated. 
[0358] As the data of the database are usually re- 
trieved by a database management system (DBMS) the 35 
data source may be able to use relational algorithms be- 
tween tables. The DBMS can store the text elements e. 
g. in a directory table, and the translation elements in a 
related user specific translation table. So the data 
source of the DBMS may utilize relational algebra to in- 40 
terconnect said text elements with said translation ele- 
ments. The DBMS user interface enables the user to 
translate text elements by accessing pre-translatlon ta- 
bles. The translation elements can be selected and/or 
validated In each field of the pre-translation table by a 45 
user input. The user input can be a keyboard Input, a 
mouse input and the like. In a last operation the validat- 
ed text elements and validated translation elements are 
stored in the database, to be automatfcally retrieved if 
the user accesses the database with a DBMS to retrieve 5o 
said text element next time. 

[0359] According to another embodiment, an appara- 
tus for localizing software by adapting the language of 
text contained in a source code of said software and an 
apparatus for localizing software related text by adapt- 55 
ing the language of the text has following stmctural el- 
ements: 



1 ) Apparatus for localizing software by adapting the 
language of text contained In a source code of said 
software, comprising: 

a code section containing instructions for ex- 
tracting text elements from said source code, 
a code section containing instructions for 
searching untranslated elements of said ex- 
tracted text elements, 

a code section containing instructions for re- 
trieving translation elements for each untrans- 
lated test element and 

a code section containing instructions for asso- 
ciating said untranslated elements of said 
source code with said retrieved translation ele- 
ments. 

P\ Ann^trAtiic arv*nrHinn tr» 1\ fiirthar <^r%mnrielnn' 

a code section containing instructions for vali- 
dating said retrieved translation elements and 
a code section containing instructions for merg- 
ing said source code with said validated trans- 
lation elements. 

3) Apparatus according to 1) or 2), further compris- 
ing: 

a code section containing instructions for com- 
piling said merged source code. 

4) Apparatus according to any one of 1) to 3). for 
adapting the language of text related to said soft- 
ware, further comprising: 

a code section containing instructions for 
searching untranslated elements of said soft- 
ware related text, 

a code section containing instructions for re- 
trieving translation elements for each untrans- 
lated text element on the basis of the associa- 
tion of said retrieved source code translation el- 
ements and 

a code section containing instructions for asso- 
ciating said untranslated elements of the soft- 
ware related text with said retrieved translation 
elements. 

5) Apparatus for localizing software related text by 
adapting the language of the text, comprising: 

a code section containing instructions for 
searching untranslated elements of said soft- 
ware related text, 

a code section containing instructions for re- 
trieving translation elements for each untrans- 
lated text element and, 

a code section containing instructions for asso- 
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dating said untranslated elements of said text 
with said retrieved translation elements. 

6) Apparatus according to any one of 1) to 5). 
wherein said code section containing instructions 5 
for associating is executed by a code section con- 
taining instmctions for entering said retrieved trans- 
lation elements into a table. 

7) Apparatus according to any one of 1) to 6), io 
wherein the code section containing instructions for 
retrieving translation elements comprises a code 
section containing instructions for comparing each 
untranslated text element with entries of a diction- 
ary database. is 

8) Apparatus according to any one of 1) to 7), 
wherein said retrieved translation element is en- 
tered at the location of said untranslated text ele- 
ment or In proximity of said untranslated text ele- 
ment. 

9) Apparatus according to any one of 1 ) to 8), further 
comprising: 

25 

a code section containing instructions for dis- 
playing matching translation elements to a user 
and 

a code section containing instructions for ac- 
cepting a user input indicating a validation of a 30 
specific matching translation element. 

10) Apparatus according to any one of 1 ) to 9), fur- 
ther comprising a code section containing instruc- 
tions for editing said received translation element, 35 
by user input, prior to said validation. 

11) Apparatus according to any one of 7) to 10), 
wherein said code section containing instructions 

for entering operation comprises a code section 40 
containing instructions for updating said dictionary 
database with said validated translation element. 

12) Apparatus according to any one of 7) to 11), 
wherein the code section containing instructions for 
retrieving comprises: 

a code section containing instructions for 
searching matching translation elements in 
said dictionary database and so 
a code section containing instructions for gen- 
erating an index, indicating the percentage of 
matching. 

13) Apparatus according to 12), wherein said table ss 
is a pre-translation table and the number of entries 

in said pre-translation table at the location of an un- 
translated text element is related to said index 



which is provided for an untranslated element. 

14) Apparatus according to 1 2) or 13), further com- 
prising: 

accepting said translation element of said text 
element entry as a valid translation entry auto- 
matically, if said index indicates an exact match 
of said untranslated text element with said text 
element entry. 

15) Apparatus according to any one of 1 ) to 1 4), fur- 
ther comprising a code section containing instruc- 
tions for marking text elements as translated or un- 
translated or partially translated elements. 

16) Apparatus according to any one of 1) to 15), 
wherein said text elements are words, sentences 
and/or texts. 

1 7) Apparatus according to any one of 1 ) to 1 6), fur- 
ther comprising the a code section containing in- 
structions for processing of text elements and trans- 
lated text elements stored in said database to ex- 
tract translation related information. 

1 8) Apparatus according to any one of 1 ) to 1 7), fur- 
ther comprising a code section containing instruc- 
tions for sorting said text elements. 

According to another embodiment, a method 
for localizing software may have the following ele- 
ments. 

1 9) A method for localizing software by adapting the 
language of text contained in a source code of said 
software, comprises the operations of: 

• * • 

extracting text elements from said source code; 
searching untranslated elements of said ex- 
tracted text elements; 

retrieving translation elements for each un- 
translated text element; 
associating said untranslated elements of the 
source code with said retrieved translation ele- 
ments; 

20) Method according to 19) further comprising the 
operations of 

validating said retrieved translation elements; 
merging said source code with said validated 
translation elements. 

21) Method according to 19) or 20), further compris- 
ing the operation of: 

compiling said merged source code. 
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22) Method according to any one of 19) to 21 ), for 
adapting the language of text related to said soft- 
ware, further comprising the operations of: 

searching untranslated elements of said soft- 
ware related text, 

retrieving translation elements for each un- 
translated text element on the basis of the as- 
sociation of said retrieved source code transla- 
tion elements, 

asscx:iating said untranslated elements of the 
software related text with said retrieved trans- 
lation elements. 

According to another embodiment, a meth- 
od for localizing software may have the follow- 
ing elements. 



adapting the language of the text, comprising the 
operations of: 

searching untranslated elements of said soft- 
ware related text, 

retrieving translation elements for each un- 
translated text element, 

associating said untranslated elements of said 
software related text with said retrieved trans- 
lation elements. 



24) Method according to any one of 19) to 23), 
wherein said associating is executed by entering 
said retrieved translation elements into a table. 

25) Method according to any one of 19) to 24), 
wherein the operation of retrieving translation ele- 
ments comprises the operation of comparing each 
untranslated text element with entries of a diction- 
ary database. 

26) Method according to any one of 19) to 25), 
wherein said retrieved translation element is en- 
tered at the location of said untranslated text ele- 
ment or in proximity of said untranslated text ele- 
ment. 

27) Method according to any one of 19) to 26), fur- 
ther comprising: 

displaying matching translation elements to a 
user, 

waiting for user input indicating a validation of 
a specific matching translation element. 

28) Method according to any one of 19) to 27), fur* 
ther comprising an operation of editing said re- 
ceived translation element, by user input, prior to 
said validation. 
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29) Method accordingto any one of 7) to 28). where- 
in said entering operation comprises updating said 
dictionary database with said validated translation 
element. 

30) Method according to any one of 7) to 29), where- 
in said retrieving operation comprises the operation 
of searching matching translation elements in said 
dictionary database and further comprises the op- 
eration of: 

generating an index, indicating the percentage 
of matching. 

31) Method according to 12), wherein said table is 
a pre-translation table and the number of entries in 
said pre-translation table at the location of an un- 

which is provided for an untranslated element. 

32) Method according to 12) or 31), further compris- 
ing the operation of: 

accepting said translation element of said text 
element entry as a valid translation entry auto- 
matically, if said index indicates an exact match 
of said untranslated text element with said text 
element entry. 

33) Method according to any one of 1 9) to 32) fur- 
ther comprising the operation of marking text ele- 
ments as translated or untranslated or partially 
translated elements. 

34) Method according to any one of 19) to 33), 
wherein said text elements are words, sentences 
and/or texts. 

35) Method according to any one of 19) to 34), fur- 
ther comprising the processing of text elements and 
translated text elements stored in said database to 
extract translation related infomnation. 

36) Method according to any one of 19) to 35), fur- 
ther comprising the operation of sorting said text el- 
ements. 

According to another embodiment, a software 
tool for enabling and supporting a user to localize 
software or softwar^i related texts by translating 
texts by means of ' database may be provided, 
comprising program code portions for carrying out 
the operations of any one of 1 9) to 35) when said 
program is implemented in a computer program. 

According to another embodiment, a computer 
program for enabling and supporting a user to lo- 
calize software or software related texts by trans- 
lating texts by means of a database may be provid- 
ed, comprising program code section for carrying 
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out the operations of any one of 19) to 35) when 
said program is run on a computer or a network de- 
vice. 

According to another embodiment, a computer 
program product for enabling and supporting a user s 
to localize software or software related text by trans- 
lating text elements by means of a database may 
be provided, wherein said computer program prod- 
uct is comprising program code sections stored on 
a computer readable medium for carrying out the io 
method of any one of 19) to 35) when said program 
product is run on a computer or network device. 

According to another embodiment, an appara- 
tus for localizing software by adapting the language 
of text contained in a source code of said software 
may be provided, comprising: 

a component for extracting text elements from 
said source code; 

a component for searching untranslated ele- 

ments of said extracted text elements; 

a component for retrieving translation elements 

for each untranslated test element; 

a component for associating said untranslated 

elements of said source code with said re- 

trieved translation elements. 

According to another embodiment, an appara- 
tus for localizing software related text by adapting 
the language of the text may be provided, compris- so 
ing: 

a component for searching untranslated ele- 
ments of said software related text ; 
a component for retrieving translation elements 35 
for each untranslated text element; 
a component for associating said untranslated 
elements of said text with said retrieved trans- 
lation elements. According to another embodi- 
ment, an apparatus for enabling and supporting 40 
a user to localize software and/or software re- 
lated texts by translating text by means of a da- 
tabase may be provided, 

37) Apparatus for enabling and supporting a user 45 
to localize software and/or software related texts by 
translating text by means of a database may be pro- 
vided, comprising 

a module to communicate with a database, so 
an interface for exchanging data, 
a processing device for retrieving elements 
from a database, connected to said communi- 
cation module and to said data exchange inter- 
face. 55 

38) Apparatus according to 37), further comprising 



a dictionary database connected to said com- 
munication module. 

According to another embodiment, a net- 
work system for enabling and/or supporting at 
least one user to localize software or software 
related text by translating text by mans of a da- 
tabase may be provided, comprising 

at least one apparatus according to one of 
37) and 38); 

at least one translation database for ex- 
changing data with said at least one appa- 
ratus. 



Claims 

1. Method for providing localized versions of a soft- 
ware application with text elements, comprising: 

accessing a code of the software application 
associated with a plurality of text elements in a 
first language; 

obtaining translations of the text elements in a 
second language; 

associating the text elements in the second lan- 
guage with the code; and 

effecting provision of a first localized version of 
the software application for the first language 
and a second localized version of the software 
application for the second language based on 
the code associated with the text elements in 
the first and second language. 

2. Method of claim 1 , wherein the text elements are 
provided at specified positions within a code file in- 
cluding the code and wherein the translated text el- 
ements in the second language are merged into the 
code file at the positions of the corresponding text 
elements in the first language. 

3. Method of at least claim 1 , including collecting the 
text elements in the first language and storing them 
in a text element file; and merging the translated text 
elements In the second language Into the text ele- 
ment file. 

4. Method of at least one of the preceding claims, 
wherein each text element in the first language is 
linked to a location in the code with one of a plurality 
of property keys. 

5. Method of claim 4, including associating the trans- 
lated text elements in the second language with the 
property keys of the corresponding text elements in 
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the first language. 

6. Method of at least one of the preceding claims, 
wherein the text elements in the first language are 
associated with a first language identifier and the 5 
text elements in the second language are associat- 
ed with a second language identifier. 

7. Method of at least one of the claims 3 to 6, wherein 
the text element file includes context information io 
comprising at least one of language identifiers and 
property keys. 

8. Method of at least one of the preceding claims, 
wherein obtaining localized versions of the software i5 
application includes: 

nhtninjnn a fnnrttinnaj code elernent Of the Soft- 
ware application including a property key for 
each text element at respectively specified Io- 
cations; 

generating a first localized property code ele- 
ment comprising the text elements in the first 
language and the property keys in association ^5 
with the text elements; 

generating a second localized property code el- 
ement comprising the text elements in the sec- 
ond language and the property keys in associ- 30 
ation with the text elements; linking the func- 
tional code element with the first localized prop- 
erty code element using a first language iden- 
tifier; and 

35 

linking the functional code element with the 
second localized property code element using 
a second language identifier. 

9. Method of claim 8, wherein the linking operation is 
performed during runtime execution of the software 
application. 

10. Method of at least one of the claims 8 an 9, wherein 
the property code elements are constituted by JAVA 
properties and the property keys are constituted by 
JAVA property keys. 

11. Method of at least one of the preceding claims, 
wherein providing the localized version of the soft- so 
ware application for the first language involves 
starting a mapping process, the mapping process 
receh/ing the first language identifier as an input. 

12. Method of claim 11, wherein the mapping process 55 
involves one of a compilation and an Interpretation 

of the code. 



70 

13. Method of at least one of the preceding claims, In- 
cluding generating an input file including at least 
one of: 

language identifiers; 

file names of the localized version of the soft- 
ware application; 

text elements in the first and second language; 
and 

property keys associated with the text ele- 
ments. 

14. Method of at least one of the claims 3 to 13, wherein 
obtaining translation text elements includes extract- 
ing relevant information from the text element file 
and importing the information into a database; and 
the translated text elements are merged back into 

thA tAvt AlarrtAnt f iln 

15. Method of at least one of the preceding claims, 
wherein obtaining the translated text elements in- 
cludes using a web-based tool. 

16. Method of at least one of the claims 3 to 1 3 , wherein 
the text element file is constituted by an XML file 
and wherein generating the translated text ele- 
ments includes an XML editor. 

17. Method of at least one of the preceding claims, 
wherein the text elements include at least one of: 

menu items of a display screen; 
text elements of a display screen; 
a runtime message for a user; 
help information; 

installation infonnation on the application pro- 
gram; 

language dependent symbols; 
language dependent formatting information; 
language dependent layout infomriation; and 
language dependent code sections of the code. 

18. A program having instructions adapted to cause da- 
ta processing means to carry out the method of at 
least one of the claims 1-17. 

19. A computer readable medium, in which the program 
according to claim 18 is embodied. 

20. A computer program product comprising the com- 
puter readable medium according to claim 1 9. 

21. Data processing unit for providing localized ver- 
sions of a software application with text elements, 
comprising: 

communication means for accessing a code of 
the software application associated with a plu- 



EP 1 31 5 086 A1 



36 



BNSOOCID: <EP 



laiSOBSAl I > 



71 



EP 1 315 086 A1 



72 



rality of text elements in a first language and 
obtaining translations of the text elements in a 
second language: and 

a processing element for associating the text 
elements in the second language with the code 
and for effecting provision of a first localized 
version of the software application for the first 
language and a second localized version of the 
software application for the second language 
based on the code associated with the text el- 
ements in the first and second language. 

22. Data processing unit of claim 21 , wherein the text 
elements are provided at specified positions within 
a code file including the code and wherein the 
processing element Is adapted to merge the trans- 
lated text elements in the second language into the 
code file at the positions of the corresponding text 
elements in the first language. 

23. Data processing unit of claim 21, wherein the 
processing element is adapted to collect the text el- 
ements in the first language and to store them in a 
text element file; and wherein the processing ele- 
ment is further adapted to merge the translated text 
elements in the second language into the text ele- 
ment file. 

24. Data processing unit of at least one of the claims 21 
to 23, wherein the processing element is adapted 
to link each text element in the first language to a 
location in the code with one of a plurality of property 
keys. 

25. Data processing unit of claim 24, wherein the 
processing element is adapted to link the translated 
text elements in the second language with the prop- 
erty keys of the corresponding text elements in the 
first language. 

26. Data processing unit of at least one of the claims 21 
to 25, wherein the processing element is adapted 
to associate the text elements In the first language 
with a first language Identifier and the text elements 
in the second language with a second language 
Identifier. 

27. Data processing unit of at least one of the claims 23 
to 26, wherein the processing element Is adapted 
to include into the text element file context infomia- 
tion comprising at least one of language identifiers 
and property keys. 

28. Data processing unit of at least one of the claims 21 
to 27, wherein the processing element is adapted 
to: 



obtain a functional code element of the soft- 
ware application including a property key for 
each text element at respectively specified lo- 
cations; 

5 

generate a first localized property code element 
comprising the text elements in the first lan- 
guage and the property keys in association with 
the text elements; 

10 

generate a second localized property code el- 
ement comprising the text elements in the sec- 
ond language and the property keys in associ- 
ation with the text elements; 

15 

link the functional code element with the first 
localized property code element using a first 
language identifier; and 

^0 link the functional code element with the sec* 

ond localized property code element using a 
second language identifier. 

29. Data processing unit of claim 28, wherein the 
2S processing element is adapted to perfomn the link- 
ing operation during runtime execution of the soft- 
ware application. 

30. Data processing unit of at least one of the claims 28 
30 and 29, wherein the property code elements are 

constituted by JAVA properties and the property 
keys are constituted by JAVA property keys. 

31 . Data processing unit of at least one of the claims 21 
35 to 30, wherein the processing element Is adapted 

to start a mapping process in order to provide the 
localized version of the software application.for the 
first language, the mapping process receiving the 
first language Identifier as an input. 

40 

32. Data processing unit of claim 31 , wherein the map- 
ping process involves one of a compilation and an 
Interpretation of the code. 

45 33. Data processing unit of at least one of the claims 21 
to 32, wherein the processing element Is adapted 
to generate an input file including at least one of: 

language identifiers; 
so - file names of the localized version of the soft- 
ware application; 

text elements in the first and second language; 
and 

property keys associated with the text ele- 
S5 ments, 

34. Data processing unit of at least one of the claims 23 
to 33, wherein the processing elennent is adapted 
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to obtain translated text elements by e)ctracting rel- 
evant information from ihe text element file and by 
importing the infonnation into a database; and by 
merging the translated text elements are bacl< into 
the text element file. s 

35. Data processing unit of at least one of the claims 21 
to 34, wherein the processing element is adapted 
to obtain the translated text elements using a web- 
based tool. 10 

36. Data processing unit of at least one of the claims 23 
to 35, wherein the text element file is constituted by 
an XML file and wherein generating the translated 
text elements Includes an XML editor. is 

37. Data processing unit of at least one of the claims 23 
to 36. wherein the text elements include at least one 
of: 

20 

menu items of a display screen; 
text elements of a display screen; 
a runtime message for a user; 
help infonnation; 

Installation information on the application pro- 25 
gram; 

language dependent symbols; 
language dependent formatting information; 
language dependent layout Infonnation; and 
language dependent code sections of the code. 30 
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